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Introduction 

During the past decade, Oregon State University research 
vessels have conducted a number of cruises to sample the 
deep-water fauna off the coast of Oregon. Fishes of the 
family Macrouridae comprised the bulk of benthic catches be¬ 
low approximately 600 meters. Macrourids collected revealed 
few species, but allocating correct names to the different 
forms proved extremely perplexing because of inadequate pub¬ 
lished descriptions, the lack of keys, and the profusion and 
confusion of names previously given to the various species. 

It was the intent of this study to resolve some of these 
problems and particularly to: (1) give adequate descriptions 
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and illustrations of the species found off Oregon and adja¬ 
cent waters; (2) establish proper scientific names; (3) pro¬ 
vide lists of synonyms for each species; and, finally, (4) 
provide a key to the species. We have also discussed the 
generic problems involving Cdryphaenoides and related gen¬ 
era and offered our views for handling them. 

The macrourid fauna in the boreal western Pacific has 
been recently reviewed by Rass (1963) for the Okhotsk Sea, 
and Okamura (1970; 1971) for the rich fauna off the coast of 
Japan, but no recent review is available for eastern North 
Pacific macrourid fishes. Earlier works on this region with 
important descriptive information include those by Gilbert 
(1891; 1892; 1895; 1915), Gilbert and Burke (1912), Jordan 
and Evermann (1898), Gill and Townsend (1897), Jordan and 
Gilbert (1899), Townsend and Nichols (1925), and Clemens and 
Wilby (1946). Macrourid fishes from the Pacific off Central 
and South America are very poorly known. Garman (1899) 
worked on the extensive Albatross collections and gave des¬ 
criptions of 22 species, 20 of which he described as new. 

The status of many of his species (most treated as species 
of Macrurus) is presently uncertain, although Marshall 
(1973) allocated them to different genera. Gunther (1878; 
1887) and Gilbert and Thompson (1916) described a number of 
species from off the west coast of South America, Chiri- 
chigno F. (1968; 1969) recently treated the species off 
Peru, and Pequeno (1971) treated the species from off Chile, 
three of which he described as new. 

We limited the scope of this study to the macrourid 
fishes found in eastern Pacific waters from northern Cali¬ 
fornia to the Bering Sea. Two species, Nezumia liolepis 
(Gilbert) and Coelorinohus scaphopsis Gilbert, have been 
recorded from central California and may occasionally stray 
into waters^ north of San Francisco Bay. These are included 
in the key, but are not described in detail. Macrourid 
fishes south of San Francisco are poorly known, and a com¬ 
prehensive study of all eastern Pacific species is needed. 


Material and Methods 

Collections by the Oregon State University research ves¬ 
sels Yaquina and Cayuse, comprised the principal source of 
materials for this study. Depths from 637-4100 meters were 
sampled in four major areas off the Washington-Oregon coast: 
(1) the continental slope 44-833 km. off Oregon; (2) Cas- 
cadia Abyssal Plain; (3) Tufts Abyssal Plain; and (4) 185 
km. west of the Strait of Juan de Fuca. Gear used was a 3- 
meter beam trawl (see Carey and Heyamoto, 1972) and a 22- 
foot Gulf semi-balloon shrimp trawl (see Day and Pearcy, 
1968), both towed at 2-3 knots. Duration of drags varied 
from two hours on the abyssal plain to 15 minutes on the 
continental slope. Specimens deposited at Oregon State Uni¬ 
versity are housed either in the Department of Oceanography 
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(OSUO), or in the Department of Fisheries and Wildlife 
(OSUFW). Representative specimens now listed as OSUO uncat¬ 
aloged will be deposited at the California Academy of Sci¬ 
ences after other studies have been completed on them. 

Other collections used to supplement Oregon State University 
material are those of the College of Fisheries, University 
of Washington (UW); University of British Columbia (UBC); 
California Academy of Sciences (CAS), Ichthyological Collec¬ 
tions, Stanford University (SU) (now housed at CAS); Scripps 
Institution of Oceanography (SIO); U. S. National Museum of 
Natural History (USNM); Museum of Comparative Zoology, Har¬ 
vard University (MCZ); and Humboldt State College. 

Methods for taking meristic and morphometric data follow 
general procedures described by Gilbert and Hubbs (1916) , 
Hubbs and Lagler (1958), and modified by Iwamoto (1970). The 
measurement * internasal width* refers to the least distance 
between the supranarial ridges. In the descriptions, the 
information given pertains only to specimens we examined, 
unless otherwise stated. In the 'Specimens Examined* sec¬ 
tions, the depository is listed first, followed by the cat¬ 
alog number (if available), the number of specimens and the 
ranges of head and total lengths (in parentheses), and per¬ 
tinent capture data. 
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Key to adult macrourids of the eastern 
North Pacific north of San Francisco, California 

la. A stout spinous ridge midlaterally on head, passing 

continuously from tip of snout to preopercle 
angle (fig. lA). A large, black, naked fossa 
midventrally on chest; anus at origin of anal 
fin (fig. 2A). Second dorsal spine smooth at 
all sizes (fig. 3A). Pelvic fin rays invar¬ 
iably 7. . * .Coelorinohus soaphopsis (p.50) 

lb. Not as above combination of characters. 2 

2a. Anus far removed from origin of anal fin; usually a 
small black naked fossa (sometimes obscure) lo¬ 


cated anterior to anus (fig. 2B). Branchio- 

stegal rays 7. 3 

2b. Anus immediately anterior to anal fin; no black 
naked fossa on abdomen (fig. 2C). Branchio- 
stegal rays 6. 4 


3a. Second dorsal spine strongly serrate (fig. 3C). 

Scales along suborbital shelf very stout, 
coarse, strongly adherent. Black naked fossa 
of light organ, when present, between bases 
of pelvic fins (fig. 2B). Pelvic fin rays 

9-10 (usually 10). Nezumia stelgidolepis (p.47) 

3b. Second dorsal spine weakly serrate (fig. 3B). 

Scales along suborbital shelf, if present, 
weak and deciduous. Naked fossa on abdomen 
very small, situated notably posterior to a 
line connecting bases of pelvic fins. Pel¬ 
vic fin rays 10-11 (usually 11). 

... Nezumia liolepis (p.46) 

4a. Pelvic fin rays 7, rarely 6 or 8 (if 8, upper jaw 
long, extending past vertical through poster¬ 
ior margin of orbits and with no stout spinous 
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scutes on snout tip). 

... Covyphaenoides pectovalis (p.37) 


4b. Pelvic fin rays 8 or more (if 8, upper jaw 

shorter, not extending past vertical through 
posterior margin of orbits and with stout 
scute-like scales on snout tip). 5 

5a. Teeth in upper jaws in one or two (widely separ¬ 
ated) distinct rows, the teeth in the outer 

row much larger than those of inner row. 6 

5b. Teeth in upper jaws in two irregular rows (rows 
not distinct and not widely separated), or 
more than two rows, or teeth in bands. 8 

6al. Pores on ventral surfaces of lower jaws and sub¬ 
orbital region large and prominent (figs. 12, 

15B). 7 

6h^, Pores on ventral surfaces of lower jaws and sub¬ 


orbital region small, inconspicuous (fig. 15A) 8 

7a. Outer ray of pelvic fin extremely long, 136-192 
percent of H.L. First dorsal fin rays II, 

12-14. Coryphaenoides longifilis (p.24) 

7b. Outer ray of pelvic fin not notably long, less 
than 90 percent of H.L. First dorsal fin 
rays 11,8-10. Coryphaenoides armatus (p.27) 

8a. Orbits small, horizontal diameter 15-21 percent 

of H.L. Ventral surfaces of snout, suborbital 
area, preopercle, and lower jaws naked. 
Interopercle slender (fig. 24). 9 

8b. Orbits moderate to large, 23-34 percent of H.L. 

Naked areas on head usually confined to ven¬ 
tral surfaces of snout; suborbital area, pre¬ 
opercle, and lower jaws usually completely 
covered with scales. Interopercle broad, 
not shaped as in figure 24. 10 

9a. Snout pointed, protruding well beyond mouth. 

Scales stout, coarse, strongly spinulated; 
spinules aligned in 3-6 sharp, ridge-like 
rows. Length outer gill-slit 18-20 percent 

H.L. Coryphaenoides yaquinae (p.34) 


^Couplet 6 comprises a second set of aharacters that will 
serve in the event of questionable interpretation of teeth 
patterns (from couplet 5) in specimens of (7. acrolepis ^ C, 
filifer^ and C, yaquinae , Teeth in upper jaws in C, lepto- 
lepis are always in a broad band. 
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9b. Snout bluntly rounded, scarcely protruding beyond 
mouth. Scales thin, deciduous; spinulation 
on scales reduced, present as greatly re¬ 
clined points along low divergent ridges. 

Length outer gill-slit 23-28 percent H.L. .. 
. Covyphaenoides leptolepis (p.42) 

10a. Pelvic fin rays 8, rarely 9. First dorsal fin 
rays 11,9-11. Entire orbital circumference 
black. Outer pelvic ray relatively short, 

50-70 percent H.L. Entire leading edge of 

snout with series of enlarged tubercular 

scales. Coryphaenoides aovolepis (p.l2) 

10b. Pelvic fin rays usually 9-10, rarely 8. First 
dorsal fin rays 11,10-14. Orbital rim 
black anteroventrally only. Outer pelvic 
fin ray usually greater than 70 percent H.L. 
Leading edge of snout with enlarged tubercu¬ 
lar scales only at tip and at lateral angles.. 11 

lla. First dorsal fin rays usually 11,10-12 (one with 

11,14). Internasal width broad, 20-25 per¬ 
cent H.L. Suborbital shelf very narrow an¬ 
teriorly with small thorn-like branch on 

anteroventral margin (fig. 5B). 

. Coryphaenoides oinereus (p.20) 

llb. First dorsal fin rays usually 11,12-14, rarely 

11,11. Internasal width narrower, 16-20 
percent H.L. Suborbital shelf not espe¬ 
cially narrow anteriorly, no thorn-like 
branch on ventral edge of shelf (fig. 5A).... 
... Coryphaenoides filifer (p.l7) 


Genus Coryphaenoides Gunner, 1765 

Coryphaenoides Gunner, 1765 (type-species Coryphaenoides 
rupestris Gunner, 1765, by monotypy). 

Chalinura Goode and Bean, 1883, p. 198 (type-species 

Chalinura Simula Goode and Bean, 1883, by monotypy). 

Nematonurus Gunther, 1887, p. 150 (as subgenus, type-spe¬ 
cies Maorurus armatus Hector, 1875, by subsequent des¬ 
ignation) . 

Lionurus Gunther, 1887, p. 141 (as subgenus, type-species 
Coryphaenoides filioauda Gunther, 1878, by subsequent 
designation). 

Moseleya Goode and Bean, 1896, p. 417 (type-species Cory¬ 
phaenoides longifilis Gunther, 1877, by original des¬ 
ignation) . 

Alhatrossia Jordan and Evermann, 1898, p. 2573 (type- 

species Maorurus peotoralis Gilbert, 1892, by original 
designation). 

Bogoslovius Jordan and Evermann, 1898, p. 2574 (type-species 
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Bogoslovius olarki Jordan and Gilbert, in Jordan and 
Evermann, 1898, by original designation). 

Dolloa Jordan, 1900, p. 897 (replacement for Moseleya Goode 
and Bean, preoccupied). 

Hyomaarurus Gilbert and Hubbs, 1920, p. 422 (as subgenus, 
type-species Maorourus hyostomus Smith and Radcliffe, 
in Radcliffe, 1912, by original designation). 

Hemimaorurus Fraser-Brunner, 1935, p. 322 (type-species 

Maorurus aorolepis Bean, 1884, by original designation). 

Cariburus Parr, 1946, p. 57 (type-species Maorurus zanio- 
phorus Vaillant, 1888, by original designation). 


DIAGNOSIS. Branchiostegal rays 6. Anus situated immed¬ 
iately in advance of anal fin or slightly anterior to it, 
but never associated with a light organ. No light organs 
present. Dentition highly variable in size and arrangement 
between species, in broad bands to one or two distinct rows 
on premaxilla; in broad bands to a single row on mandible; 
teeth never very few and fanglike. Snout shape variable, 
from sharply pointed to bluntly rounded. Scaling on snout 
from completely and uniformly scaled to entirely naked; 
snout frequently armed with stout, tubercle-like buttons at 
tip and lateral angles. Suborbital ridge variable, from 
prominent, sharp, and stout, to faint and smoothly rounded; 
suborbital ridge never extends continuously to preopercle 
ridge. Pelvic fin highly variable in length and in ray 
count (which varies from 6-14). Second spinous ray of dor¬ 
sal fin usually slightly prolonged and serrated along lead¬ 
ing edge; rarely completely smooth. Anterior rays of second 
dorsal fin never well developed. Precaudal vertebrae 12-16 
(judging from the few species we examined for this charac¬ 
ter) . Pyloric caeca relatively few, simple, unbranched, 
usually slender and relatively long, usually fewer than 20. 
Retia and gas glands 2-6 each. Exposed fields of scales in¬ 
variably covered with spinules or radial ridges at some 
stage of life; spinulation usually reduced in number and 
size in very young and in very deep dwelling, soft-bodied 
species (particularly in subgenus Lionuvus) ; spinulation 
sometimes reduced in large specimens of some species. 


REMARKS. We follow the Gilbert and Hubbs* (1916) con¬ 
cept of the genus, further clarified by the detailed works 
of Okamura (1970; 1971). We do not follow Parr *s (1946) 
recognition of Nematonurus^ Cariburus^ Coryphaenoides^ and 
Chalinura, Although Parr *s structuring of this complex 
suits the western Atlantic species reasonably well, species 
from other parts of the world break down his generic frame¬ 
work. We do agree with Parr, however, that Maorourus ber- 
glax Lacepfede, 1802, and Coryphaenoides rupestris represent 
opposite extremes. We have not examined in detail members 
of the genus Maorourus and, therefore, cannot comment fur- 
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ther on the genus. Marshall (1973) recognized only three 
species of Maorourus: M, berglax^ M. holotraohys Gunther, 
1878, and M, whitsoni Regan, 1913. 

Parr appreciated the distinctness of C, rupestris and 
Marshall and Iwamoto (1973) further added that "in its com¬ 
bination of a relatively high snout, scaling on the anterior 
gular membrane, a high number of gill rakers on the second 
arch, reduced mandibular dentition and short abdominal re¬ 
gion, C, rupestris is not closely related to any known spe¬ 
cies of the genus." In fact, in its head and body shape, 

C. rupestris is remarkably similar to members of Cetonurus^ 
a macrourine genus with seven branchiostegal rays. If we 
followed Parr's definition of Coryphaenoides, the only spe¬ 
cies included would be C. rupestris. 

Parr's diagnosis for Nematonurus is untenable. He used 
proportional measurements to differentiate Nematonurus from 
Cariburus^ Chalinura^ and Coryphaenoides. His diagnostic 
characters, however, show considerable individual as well as 
size-related variation. For example, he used the length of 
the trunk, as reflected in the measurement snout to anal 
origin, as a key character distinguishing Nematonurus from 
the other three genera. Nematonurus supposedly has a snout- 
to-anal-origin length nearly twice that of the head compared 
with less than two-thirds longer than head in Cariburus^ 
Chalinuray and Coryphaenoides. A brief survey of that mea¬ 
surement in other species shows how unacceptable it is a 
generic character. Coryphaenoides armatus^ has an excep¬ 
tionally long trunk and its great snout-to-anal measurement 
(160-210 percent of head length) reflects this. But some 
specimens of C, maorooephalus Maul, 1951, have trunks al¬ 
most as long (150-190 percent) but with the lower part of 
the range well below the "less than 2/3 longer than head" 
figure. Other species that fall on either side of the sup¬ 
posed dividing line include: 'pectoralis^ (144-182), 'yaq- 
inae' (163-178), ^guentheri' (Vaillant, 1888) (159-179), 

'oolon^ Marshall and Iwamoto, 1973, (158-178), 'filifer^ 

(129-174), and 'acrolepis' (142-167). Thus, based on that 
character, different individuals of one species may fall in 
either key category. 

The same sort of situation applies with Parr's other 
character for Nematonurus^ "ventrals well behind pectorals, 
but distance from base of outer ventral rays to anal fin 
more than 2/3 length of head." Small individuals of *arma- 


2 

It should be noted that Parr (1946, p. 18) used Nematonurus 
goodei in his discussion of the subfamily, yet he later 
placed that name in the synonymy of N. armatus. Further¬ 
more, he failed to realize that Gilbert and Hubbs (1916, p. 
162) did not retain Nematonurus as a genus but rather rele¬ 
gated it to subgeneric status. 
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tus^ (see fig. 13) and ^maorooephalus ' and most specimens 
of ^peotoralis ^^ ^longifilis *^ and *yaquinae* have their 
ventrals directly under the pectorals, but their outer ven¬ 
tral to anal measurements fall at or beyond the supposed 
"2/3 length of head" limit. A few examples of this measure¬ 
ment (expressed as percent of head length) serve to illus¬ 
trate its variability within a species and its wide overlap 
between distantly related species: ^oineveus^ 43-57; ^fil~ 

ifer^ 41-77; ^acrolepis^ 49-67; ^pectoralis* 51-76; ^yaq- 
uinae ' 61-77. 

Parr*s Cariburus and Chalinura represent two relatively 
distinct but closely related groups. However, using his 
definitions would necessitate including in Cariburus most 
species that we consider as belonging in subgenus Coryphae- 
noides. If we accept Parr's concepts of both Coryphaenoi- 
des and Cariburus^ then Cariburus must be relegated to the 
status of a junior synonym of Hemimaorurus Fraser-Brunner 
with Macrurus aorolepis Bean as type-species. 

Marshall (1973) used other characters to redefine the 
several natural groups within the Coryphaenoides complex. 
However, his key to the genera breaks down, in places, when 
dealing with this complex. For example, in one couplet he 
used the extent of scaling on the head and snout to differ¬ 
entiate Coryphaenoides from Maorourus^ Nematonurus^ Chali- 
nuraj and Lionurus j but our experience has been that this 
character is too variable between and within species of 
Coryphaenoides to be consistently useful at the generic 
level. One of Marshall's key characters for distinguishing 
Coryphaenoides is "Head fully scaled except for the gular 
and branchiostegal membranes." Marshall and Iwamoto (1973) 
on the other hand reported scales on the anterior part of 
the gular membrane in C , rupestris^ and we have found small 
loose scales on some specimens of C, aorolepis and C, fili- 
fer. Marshall's use of retia mirabilia numbers appear good 
for distinguishing Coryphaenoides (4) and Maorourus (4) 
from Nematonurus (5?), Chalinura (6), Lionurus (6) , and 
Hyomaorurus (2). This character lends support for recog¬ 
nizing a subgenus Albatrossia to include 'pectoralis\ a 
species Marshall and Iwamoto (1973) included in Coryphae¬ 
noides, but which has only two retia. The high retia 
counts in Nematonurus (5 fide Marshall, but we counted 6 in 
^yaquinae' and 'armatus^ and only 4 in 'longifilis ^ ), Chal¬ 
inura and Lionurus probably indicates a close relationship 
of the three. (See also comments under 'Remarks', p. 80, 
in description of subgenus Chalinura.) Marshall's figures 
for abdominal vertebrae numbers is inconsistent with our 
limited findings. He gives 11 or 12 as the number in Cory¬ 
phaenoides, but our data show *aorolepis^ with 14-16, ^fil- 
ifer^ with 13-14, *oinereus* with 13-14, and an undescribed 
species from the Eastern Pacific with 12. Nematonurus, ac¬ 
cording to Marshall, has 15, but we found 13-15 in ^arma- 
tus ^, 13-14 in 'peotoralis\ and 14-15 in ^ longif ilis ^. 
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Although we agree that Marshall's genera do generally 
represent natural groups, we feel that they are best con¬ 
sidered as subgenera. It is apparent that Chalinura^ Cory- 
phaenoidesj Lionurusj Nematonurus^ and Hyomacrurus are more 
closely related to each other than to any genus outside this 
group. Treating Coryphaenoides as a broadly encompassing 
genus and using subgeneric designations for the groups with¬ 
in Coryphaenoides conveys our ideas of relationships best. 
Bolin (1947) and Rosen and Bailey (1963, pp. 5-7) gave use¬ 
ful discussions of the pragmatic and philosophic needs of 
taxonomy in the delimitation of genera. We have given their 
comments much consideration in our treatment of the Cory- 
phaenoides complex. 

The diagnoses given below for the three subgenera of 
Coryphaenoides from the eastern North Pacific are prelimi¬ 
nary and subject to alteration when examination of other 
specimens adds additional information. It is apparent that 
much work remains before a good understanding of the phylo- 
geny of this diverse genus is realized. 


VARIATION OF DENTITION PATTERNS IN GENUS CORYPHAENOIDES 

Patterns of dentition have long been used to support 
generic recognition of groups of species related to Cory-- 
phaenoides , Dentition patterns were initially used by 
Gunther (1887, p. 124) to distinguish the genera Coryphae- 
noideSj Nematonurus ^ and Chatinura . Goode and Bean (1896) 
and Jordan and Evermann (1898) used them in distinguishing 
even more genera. Gilbert and Hubbs (1916) , however, after 
examining most of the known species of macrourids, found 
species with intermediate dentition. They consequently 
placed Albatrossia and Bogoslovia in the synonymy of 
Nematonurus j relegated Nematonuvus to subgeneric status 
under Coryphaenoides ^ and placed Chatinura in the synonymy 
of subgenus Coryphaenoides . Okamura (1970; 1971) concluded 
after detailed study of many different characters, including 
dentition patterns, that Nematonurus is best treated as a 
subgenus of Coryphaenoides , Marshall (1973) used dentition 
patterns in his key to the macrourine genera to separate 
Nematonurus j Chatinura^ and Lionurus , Our examination of 
large series of specimens of some of the species treated 
here revealed much variation in dentition patterns within 
and between species, such that they cannot generally be used 
as primary characters to distinguish genera. Nevertheless, 
enough differences do exist between certain groups in the 
Coryphaenoides complex that the character may be of some use 
at the subgeneric level. The dentition patterns of species 
belonging to three subgenera of Coryphaenoides are, there¬ 
fore, here described in detail. 

1. Subgenus Coryphaenoides , Members of subgenus Cory¬ 
phaenoides characteristically have teeth in bands on both 
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jaws. Unlike Chalinuray with no variation in premaxillary 
dentition, in Coryphaenoides the teeth vary considerably 
making it difficult to utilize dentitional characters to 
differentiate between this subgenus, Nematonurus^ and the 
three members of subgenus Coryphaenoides considered here. 

In C. (C,) aorolepisy the pattern of premaxillary teeth is 
variable at all sizes; variation does not appear to be as¬ 
sociated with age or growth. Teeth are arranged in either 
two irregular rows or in a narrow band; in the latter case, 
the outer series of teeth is often much enlarged. Mandibu¬ 
lar teeth are smaller than those on the premaxilla, although 
similarly arranged. Coryphaenoides (C,) oinereus is unlike 
either C, acrolepis or C. filifer in having both jaws with 
narrow bands of uniformly small teeth which do not seem to 
vary extensively. The dentition of C, filifer resembles that 
of C, acrolepis in type of variation but shows a lesser de¬ 
gree. Most individuals of C, filifer have premaxillary teeth 
in bands with enlarged outer series. The pattern of the man¬ 
dibular teeth is usually irregularly biserial but is occa¬ 
sionally narrowly banded. 

2. Subgenus Nematonurus, Members of subgenus Nemato- 
nurus usually have premaxillary teeth in two distinct rows, 
the inner row well separated from the outer one and much re¬ 
duced. Mandibular teeth are usually uniserial but sometimes 
irregularly biserial in arrangement. Three out of four 
northeast Pacific species of Nematonurus (C. yaquinae the 
exception) exhibit these dentition characteristics in speci¬ 
mens smaller than about 700 mm. total length, but not in 
larger ones. Premaxillary teeth of large specimens of C, 
pectoralis are in bands that consist of very large, strong, 
slightly recurved teeth that decrease in size inwardly. 
Mandibular teeth are in two irregular rows or very narrow 
bands in larger individuals. The premaxillary dentition 
pattern of C. longifilis does not change with size of the 
fish, but remains in essentially two rows. Mandibular teeth 
in C, longifilis are in one or two rows; when in two rows, 
teeth in the outer row are much reduced while those in the 
inner are enlarged. In C, aCrmatusy the inner series of the 
premaxilla regresses with increase in size, with the result 
that, in large specimens, the premaxillary dentition con¬ 
sists of only a single row. Mandibular dentition is uni¬ 
serial at all sizes. In C, yaquinaey teeth in the upper 
jaws are arranged in three irregular rows or in a widely 
scattered band. Teeth in the lower jaws are in about two 
irregular series near the symphysis and in a single row pos¬ 
teriorly. 

3. Subgenus Chalinura, The dentition pattern of Cory¬ 
phaenoides (Chalinura) leptolepis is generally consistent 
with that of other members of the subgenus. The premaxil¬ 
lary dentition invariably consists of a wide band of uni¬ 
formly small teeth, the band narrowing posteriorly, with an 
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outer series of much enlarged wide-spaced teeth. The 
arrangement of mandibular teeth varies, however, both with 
size and between individuals. Small (shorter than 200 mm. 
total length) individuals have teeth of uniform size, bi¬ 
serial or in bands, but irregularly arranged. Larger speci¬ 
mens tend to have a uniserial (although often irregular) 
arrangement of teeth. Most large (longer than 400 mm. total 
length) members of C. leptolepis have spaced, uniform, uni- 
serially arranged mandibular teeth, as characteristic for 
the subgenus. 


Subgenus Coryphaenoides Gunner 

DIAGNOSIS. Arrangement of teeth variable but usually 
in a narrow to broad band on both jaws and never in (1) two 
distinct rows above and one row below, or (2) a broad cardi- 
form band of minute teeth with distinctly enlarged, spaced 
outer series above and a distinct single row of slightly 
enlarged teeth below. Anus immediately in front of anal 
fin. Scales usually adherent and coarse with well developed 
spinules; scales at tip and lateral angles of snout and 
along suborbital ridge often stoutly enlarged and deeply em¬ 
bedded. Opercular openings usually somewhat restricted ven- 
trally and broadly connected to isthmus, with rather narrow 
free fold or none over isthmus. Outer (first) gill-slit 
moderately to greatly restricted. Precaudal vertebrae 12- 
16. Retia and gas glands 2-4 each. 


Coryphaenoides (Coryphaenoides) acrolepis (Bean). 

(Figures 6, 7.) 

Macrurus aorolepis Bean, 1884, pp. 362-363 (original des¬ 
cription; holotype, USNM 32496, from stomach of a fur- 
seal, Juan de Fuca Strait off Neah Bay, Washington); 
Gilbert, 1895, p. 457 (Albatross collections records off 
Washington and Oregon, 345-786 fathoms (631-1437 met¬ 
ers)) ; Jordan and Gilbert, 1899, p. 487, pi. 82 (1 ju¬ 
venile specimen; illustration; Bering Sea off Bogoslof 
Island, Albatross station 3634 in 664 fathoms (1214 
meters)); Evermann and Goldsborough, 1907, p. 350, fig. 
131 (records; illustration of juvenile after Jordan and 
Gilbert, 1899); Gilbert and Burke, 1912, p. 91 (8 Alba¬ 
tross collections off Aleutian Islands and east of Kam¬ 
chatka, in 344-1217 fathoms (629-2226 meters)); Gil¬ 
bert, 1915, p. 376 (records off California between San 
Diego and Monterey Bay, in 331-1350 fathoms (605-2469 
meters)); Townsend and Nichols, 1925, p. 16, pi. 4 (nu¬ 
merous specimens between 29®N. and 36®N., in 534-1090 
fathoms (976-1993 meters)); Johnsen, 1927, p. 241 (con¬ 
sidered A teleobraohium pterotum Gilbert and Burke to be 
a larva of "Macrurus sp., possibly acrolepis”); Schultz 
and DeLacy, 1936, p. 15 (range, records). 
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Maorurus firmisquamis Gill and Townsend, 1897, p. 234 (ori¬ 
ginal description; holotype, USNM no. 48779, 31 inches 
long, Bering Sea, SW. of Pribilof Island, Albatross 
collections). 

Bogoslovius firmisquamis^ Jordan and Evermann, 1898, pp. 
2575-2576 (description); Evermann and Goldsborough, 
1907, p. 349 (1 specimen; Bering Sea). 

Coryphaenoides bona-nox Jordan and Thompson, 1914, p. 305, 
pi. 38, figs. 1, la (original description; illustra¬ 
tions; Japan); Gilbert and Hubbs, 1916, pp. 162-163 (2 
specimens, Enoshima, Japan; species synonomized with 
Maorurus aorolepis Bean). 

Hemimaorurus aorolepis^ Fraser-Brunner, 1935, p. 322 {Mao¬ 
rurus aorolepis Bean designated type species for new 
genus Hemimaorurus); Grey, 1956, pp. 181-182 (distribu¬ 
tion; records; extensive synonymy); Rass, 1963, p. 219, 
fig. 4, table 7 (description; illustration; 28 speci¬ 
mens, 51-87 cm.; Okhotsk Sea SW. of Bussol Strait and 
Kurile-Kamchatka Trench, over waters 3420-8100 meters 
in depth using midwater nets). 

Coryphaenoides aorolepis^ Gilbert and Hubbs, 1916, p. 162 
(name in footnote; placed in subgenus Nematonurus); 
Makushok, 1967, pp. 201, 203 (comments on bathypelagic 
life habits, mass concentrations, feeding; compiled); 
Okamura, 1970, pp. 125-129, pi. 27, text fig. 51 (good 
description; illustration; 11 specimens, 380-748 mm. 
total length, off Japan, in 620-2200 meters). 

Nematonurus aorolepis^ Okada and Matsubara, 1938, p. 448 
(not seen); Okada, 1955, pp. 424-425, text fig. (des¬ 
cription; illustration). 


COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers: outer series of first arch 
5-7; inner series first arch 11-13 total (usually 2 + 10- 
11); inner series second arch 12-14 total (usually 2 + 10). 
Scales below origin of first dorsal fin 9-13; below origin 
of second dorsal fin 7-9. 

MORPHOMETRY. Measurements based on 20 specimens rang¬ 
ing from 26-159 mm. in head length, 140-783 mm. in total 
length. The following in percent of head length: snout 
length 25-30; preoral length 13-19; horizontal diameter of 
orbits 24-31; interorbital width 18-24; orbit to angle of 
preopercle 38-43; suborbital width 11-13; length upper jaw 
36-44; length barbel 11-19; (usually 15-19); length outer 
gill-slit 14-22 (usually 15-16); preanal length 142-167; 
distance isthmus to anal origin 82-100; greatest body depth 
57-82 (usually about 65-75); height first dorsal fin 72-93; 
length pectoral fin about 50-55; length pelvic fin about 
50-70; interspace between first and second dorsal fins 8-15. 

DESCRIPTION. Figures 6 and 7 show general features of 
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the fish at both small and large sizes. The head is rela¬ 
tively shallow, broad, and the surface contours are gener¬ 
ally rounded. Relatively stout ridged scutes cover the tip 
and lateral angles of the snout. Ridges on the snout and 
suborbital are rounded and not particularly conspicuous in 
larger specimens. The ridges, however, appear somewhat more 
angular in smaller specimens (smaller than about 100 mm. 
head length). The interopercle is broadly exposed and 
scaled posteriorly beyond the preopercle. Gill openings are 
moderately wide; they extend forward to a point slightly 
behind a vertical through the posterior edge of the orbits. 
The gill membranes are restricted over the isthmus with only 
a narrow free fold, if any. 

Some distinct size-related changes were noted in the 
morphometry of certain head characters. The snout appears 
more slender and less bluntly pointed in specimens larger 
than about 70 mm. head length. The head also seems much 
more robust in comparison to the body in the small speci¬ 
mens. The orbits are relatively smaller in the larger 
specimens. In specimens under 25 mm. head length, the or¬ 
bits go approximately 0.7-0.9 times into the snout and 
about 1.1-1.3 into the postorbital length. In specimens 
40-50 mm. head length, the orbits go about 0.9-1.1 times 
into the snout and 1.2-1.6 into the postorbital length. In 
the largest specimens, 100 mm. head length or larger, the 
orbits go about 1.2-1.3 times into the snout and about 1.8- 
2.0 into the postorbital length. 

Scales are adherent and uniformly cover all surfaces of 
the head and body with the exception of the fins and a ven- 
tromedian area on the snout. This scaleless area on the 
snout continues posteriad as a narrow margin along the ven¬ 
tral edge of the snout and suborbital. In some specimens, 
the naked area extends dorsally over the leading edges of 
the snout on both sides of the midline. Patches of small 
scales are sometimes present on the branchiostegal and 
gular membranes of large specimens. Mucous pores, some¬ 
times fairly prominent, liberally pocket the naked areas on 
the snout and suborbital. Scales along the suborbital are 
comparatively small, but resemble most scales on the head 
in being strongly adherent. Small, strong, close-set spin- 
ules form three sharp, divergent, ridge-like rows on most 
scales of the suborbital region. Scales on other parts of 
the head and body usually have spinules arranged in more 
than three rows, and the spinules are finer. In the lar¬ 
gest specimens examined, five divergent rows of spinules 
were present on large scales of the trunk. The number of 
spinule rows varied from 3-5 in smaller specimens, but the 
rows were nevertheless well developed at all body sizes. 

The paired, first dorsal, and anal fins are well devel¬ 
oped, but no rays are particularly long. The first spinous 
ray of the dorsal fin protrudes as a sharp stout spike at 
the base of the long serrated second spine. Serrations on 
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the spine are large and strongly developed in all specimens, 
regardless of size. They are, however, more numerous and 
more closely spaced in individuals up to about 130 mm. head 
length; in larger specimens, serrations tend to be less prom¬ 
inent and reduced in size near the base. The outer ray of 
the pelvic fin is slender and slightly prolonged. The fila¬ 
mentous tip of that ray barely extends posteriad beyond the 
anal-fin origin in all specimens. 

Four slender retia were each connected to four small gas 
glands in two specimens examined. Pyloric caeca were long 
and slender, 12, 12, and 14 in three specimens. Okamura 
(1970, p. 126) counted 13 in three specimens. 

Coloration is generally grayish brown to dark chocolate 
brown overall, the darker color most common in the largest 
specimens. Specimens smaller than about 70 mm. in head length 
frequently tend to be tawny overall, with a silvery gray 
sheen about the abdomen and gill cover. Fins are pale to 
dusky in smaller specimens, but blackish in larger specimens. 
The orbital rim is conspicuously black in all fresh and most 
preserved specimens; this feature serves as a useful diagnos¬ 
tic character, particularly under field conditions. 

COMPARISONS AND RELATIONSHIPS. Coryphaenoides aarolepis 
seems closest to C. filamentosus Okamura from Japan. It 
bears many superficial resemblances to that species, especi¬ 
ally in squamation and head configuration. Coryphaenoides 
filamentosusy however, has a blunter, higher, and shorter 
snout, a deeper body, broader interorbital space, longer pec¬ 
toral fins, higher first dorsal fin, and the gill membranes 
forming a broad, free fold over the isthmus. 

Coryphaenoides aorolepis is not likely to be confused 
with any boreal eastern Pacific species of Macrouridae. The 
species is readily distinguished from C. armatus by its fewer 
pelvic finrays, its dentition, the absence of large naked 
areas below the suborbital, preopercle, and mandible (that 
are so conspicuous in C, armatus) f the shorter interspace 
between the dorsal fins (8-15 percent head length compared 
with 39-77 percent), the larger orbits (24-28 percent head 
length vs. 18-24), and numerous other features. 

Coryphaenoides aorolepis can be distinguished from C. 
filifer by its fewer dorsal rays (II, 8-11 versus usually II, 
12-13), fewer pelvic rays (usually 8 versus usually 10-11), 
its shorter paired and first dorsal fins, more adherent 
scales armed with stouter spinules arranged in sharper more 
divergent rows, black orbital rims, and numerous other char¬ 
acters . 

REMARKS. This well known, widely distributed fish has 
been reported many times. It was the first known macrourid 
fish from the eastern Pacific, and it is now probably the 
best known rattail in the entire North Pacific. Although 
the holotype (the only type specimen), is in poor condition 
(having come from the stomach of a seal), there is little 
doubt that specimens reported subsequent to the original 
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description under the name C, aorolepis all refer to the 
Scime species. 

We have examined the holotype (USNM no, 48779) of Mac- 
rurus firmisquamis Gill and Townsend and found no differ¬ 
ence between that specimen and others identified by various 
workers as C, aovolepis. 

SIZE. The holotype of M. firmisquamisj at 159 mm. head 
length and 783 mm. total length, is the largest specimen we 
have examined. Rass (1963, p. 220) reported specimens as 
large as +87 cm. in length taken over the Kurile-Kamchatka 
Trench. 

DISTRIBUTION. The species is broadly distributed and 
abundant in boreal slope waters of the North Pacific basin. 
It ranges from southern California to Alaska in the eastern 
Pacific and from Japan to the Okhotsk and Bering Seas in 
the western Pacific. Its primary depth range appears to be 
about 600 to 2500 meters, but the species is recorded from 
drags made at even greater depths. Rass (1963, table 7) 
reported 25 specimens captured over the Kurile-Kamchatka 
Trench with a conical net fished from 8000 meters to the 
surface over a bottom depth of 8100 meters. It is doubtful, 
however, that the fish were actually captured at the 8000- 
meter level. They were more likely taken in the mid-waters 
where they apparently lead a partially bathypelagic life. 
Rass (1963, p. 221) gave an example of a large specimen of 
C, aorolepis taken in a fish-plankton net in waters more 
than 1250 meters above the bottom (which was 3250 meters 
below the surface). Makushok (1967, p. 201) stated that 
the species is not infrequently taken several thousand me¬ 
ters above bottom, and that based on stomach contents, 
Birshteyn and Vinogradov (1955, as cited by Makushok) con¬ 
sidered the species bathypelagic. The R/V Yaquina captured 
a 610-mm. specimen of C. aorolepis (OSUO no. 1718) in a 6- 
foot midwater trawl fishing at a depth of 0-1000 meters over 
a bottom depth of 2800 meters (44®42.2*N., 125°44.8 *W.). 

SPECIMENS EXAMINED. USNM no. 48779 (holotype of Maoru- 
rus firmisquamis Gill and Townsend, 159 mm. H.L., 783 mm. 
T.L.) Bering Sea, SW. of Pribilof Island, Albatross collec¬ 
tions; USNM no. 188140 (1, 67 mm. H.L.), off Oregon, 45®49-* 
N., 124°52»W., R/V Cobh, in 415-427 fathoms (759-780 me¬ 
ters); UW no. 19293 (1, 153 mm. H.L., 655 mm. T.L.), SW. of 
Columbia River, 46®N., 125®W., 750 fathoms (1372 meters); 

UW no. 19308 (4, 80-141 mm. H.L., 400-630 mm. T.L.), SW. of 
Columbia River, 46® N., 125® W., 750 fathoms (1372 meters); 
USNM uncataloged (1, 99 mm. H.L.), off Washington, 47®22*N., 
125®48 *30"W., Albatross station 3074 , 877 fathoms (1604 
meters); OSUO uncataloged (6, 74-144 mm. H.L., +340-700 mm. 
T.L.), 48®38.0'N., 127®00.0*W., Yaquina trawl no. BMT 9 DWD, 
in 2189 meters; OSUO no. 377 (1, 121 mm. H.L., 540 mm. T.L.)^ 
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48®38.5*N., 126®58.0'W., Yaquina trawl no. BMT 10 DWD, 
in 1998 meters; OSUO no. 393 (1, 74 mm. H.L., 345 mm. 

T.L.), 44®34.4*N., 124^58.4»W., Yaquina trawl no. 0TB 22, in 
800 meters; OSUO no. 402 (1, 113 mm. H.L., 500 mm. T.L.), 
44®21.7*N., 125®07.9'W., Yaquina trawl no. OT 27, in 1000 
meters; OSUO no. 401 (1, 132 mm. H.L., 610 mm. T.L.), 44® 
27.6*N., 125®14.2'W., Yaquina trawl no. OT 28, in 1150 me¬ 
ters; OSUO no. 394 (1, 77 mm. H.L., 326 mm. T.L.), 44®20.7* 
N., 125®05.9'W., Yaquina trawl no. OT 42, in 823-914 meters; 
OSUO no. 395-397 (3, 26-77 mm. H.L., 140-352 mm. T.L.), 44® 
20.8'N., 124®59.9'W., Yaquina trawl no. OT 43, in 640-732 
meters; OSUO no. 398-399 (2, 139-121 mm. H.L., 630-564 mm. 
T.L.), 44®27.2»N., 125®13.3'W., Yaquina trawl no. OT 52, in 
1372-1394 meters; OSUO uncataloged (1, 137 mm. H.L., about 
578 mm. T.L.), 44®36.0*N., 125®17.0'W., Jaquina trawl no. 

0TB 63, in 1600 meters. 


Coryphaenoides (Coryphaenoides) filifer (Gilbert). 

(Figures 4B, 5A, 8, 10, 11.) 

Chalinura fitifera Gilbert, 1895, pp. 458-459 (original des¬ 
cription; types, 3 specimens, 520-550 mm. long; British 
Columbia off Queen Charlotte Island, Albatross station 
3342, in 1588 fathoms (2904 meters)); Clemens and Wilby, 
1946, pp. 135-136, fig. 77 (description; illustration). 

Maorurus leptuvus Gill and Townsend, 1897, p. 233 (original 
description; holotype USNM no. 48767, 22 inches long, 
Bering Sea, SW. of Pribilof Island, Albatross station 
3604, in 1401 fathoms (2562 meters)); Jordan and Ever- 
mann, 1898, pp. 2584-2585 (description; A/ac?rwrus ior- 
salis Gill and Townsend synonymized with M, lepturus); 
Gilbert and Burke, 1912, pp. 91-92, fig. 35 (descrip¬ 
tion; illustration of holotype; 2 specimens, 375-550 
mm., off Yunaska Island, Aleutian chain. Albatross 
stations 4764, 4765, in 1130 fathoms (2065 meters) and 
in 1217 fathoms (2226 meters), respectively). 

Maorurus dorsalis Gill and Townsend, 1897, p. 233 (original 
description; holotype USNM no. 48768, 22 inches long, 
Bering Sea, SW. of Pribilof Island, Albatross station 
3604, in 1401 fathoms (2562 meters)); Jordan and Ever- 
mann, 1898, p. 2585, footnote, (description from Gill 
and Townsend; species synonymized with Maorurus lep¬ 
turus Gill and Townsend). 

Coryphaenoides filifer^ Gilbert and Hubbs, 1916, p. 143 
(name only). 

Coryphaenoides lepturus^ Gilbert and Hubbs, 1916, p. 144 
(name only). 

Coryphaenoides (Nematonurus) lepturus^ Gilbert and Hubbs, 
1916, p. 162, footnote (name onlyK 

Nematonurus lepturuSy Grey, 1956, p. 167 (distribution). 

Coryphaenoides filiferoy Clemens and Wilby, 1961, pp. 169- 
170, fig. 87 (description; illustration). 
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COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers; outer series of first arch 
8-10 total; inner series first arch 12-14 total; inner ser¬ 
ies second arch 11-14 total (usually 1-2 + 10-12). Scale 
rows below origin of first dorsal fin 10-11; below origin of 
second dorsal fin 7-10. 

MORPHOMETRY. Measurements from 45 specimens ranging 54- 
125 mm. in head length, 264-662 mm. in total length. The 
following in percent of head length; snout length 24-29; 
preoral length 5-18 (usually 10-15); internasal width 17-20; 
horizontal diameter of orbits 22-30 (usually 24-28); inter¬ 
orbital width 22-27; orbit to angle of preopercle 41-48; 
suborbital width 9-13; length upper jaw 36-42; length bar¬ 
bel 6-13 (usually 9-12); length outer gill-slit 18-26 (usu¬ 
ally 20-22); preanal length 129-174; distance isthmus to 
anus 68-108; greatest body depth 68-92 (usually about 70- 
80); height first dorsal fin 79-118; length pectoral fin 
56-69; length pelvic fin 74-135; interspace between first 
and second dorsal fins 9-29. 

DESCRIPTION. General features of the fish are best seen 
in the illustration (fig. 8). Coryphaenoides filifev has a 
moderately broad head with large orbits that are round to 
oval. Small specimens tend to have proportionately larger 
orbits than larger specimens (fig. 10). Head contours are 
gently rounded in well preserved specimens. The interoper- 
cle is broad and slightly exposed along its posteriormost 
end where it has small, loose scales. The chin barbel is 
short, stout at the base but tapering into a thin tip. Gill 
openings are broad and extend forward to a vertical about a 
pupil's length behind the orbits. The gill membranes are 
closely joined to the isthmus with no free fold present. 
Pores of the sensory lateralis system are small and scarcely 
developed. 

The tip of the snout is armed with a stout, conical 
scute, which is generally stouter and proportionately larger 
in C, filifev than in any other species treated in this pa¬ 
per. It normally has between four and seven usually serra¬ 
ted ridges that radiate out from the apex; the horizontal 
(mid-lateral) ridges are usually markedly larger than the 
others, resulting in the scute being broader than high. 

Scales are moderate in size with about three to seven 
parallel to slightly divergent ridge-like rows of very 
small, greatly reclined spinules. Scales uniformly cover 
almost all of the head and body. A small area along the 
anteroventral snout surface is naked. The medioventral sur¬ 
face of the gular membrane has small, loose scales in a few 
specimens, but they are apparently rubbed off in most oth¬ 
ers. Ventral surfaces of the lower jaws are broadly covered 
with scales. The lateral angles of the snout have a few 
deeply embedded, stout, but small scute-like scales. These 
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are not prominent in well preserved specimens. The broad 
suborbital shelf has a double row of stout, deeply embedded 
scales (except in an occasional specimen with one row of 
embedded scales, see figs. 4B and 8). Again, these stout 
scales are not prominent in well preserved specimens, but 
they stand out in specimens having most other scales re¬ 
moved. No other ridges on the head have similar deeply em¬ 
bedded scale rows. 

Paired fins and the first dorsal fin are large and long. 
The first spinous ray of the dorsal fin is short and closely 
appressed to the long, serrated second spinous ray. The 
outer pelvic ray is elongate with a broad membranous mesial 
border. 

Coloration is dark brown to swarthy, especially over the 
head. Membranes of the upper and lower jaws and the gular, 
region are whitish with a bluish to blackish tinge. A thin 
black margin of the upper lip overlies the teeth. Fins and 
gill membranes are black. The peritoneum is brownish black; 
the buccal membrane is grayish to blackish. 

Ten long, slender pyloric caeca were found in a Yaquina 
specimen from station BMT 190. Four retia and four small 
gas glands were found in the swimbladder of a specimen from 
British Columbia (UBC64-444). 

COMPARISONS AND RELATIONSHIPS. Coryphaenoides filifer 
appears most closely related to C. cinereus with which it 
shares many general features such as head, body, and fin 
configurations, squamation, dentition, barbel shape and 
size, and many meristic and morphometric features. Cory-^ 
phaenoides filifer is distinguishable from C. cinereus 
chiefly by: (1) its broader suborbital shelf (fig. 5A) with 
no anteroventral process; (2) its more adherent, stouter 
scales on the suborbital shelf (fig. 4B); (3) its generally 

more segmented first dorsal rays (usually 12-13 compared 
with usually 10-11 in C. cinereus)) and (4) its narrower in¬ 
ternasal space (17-20 percent of head length compared with 
21-25 percent in C. cinereus), 

Coryphaenoides filifer also appears fairly close to C. 
acrolepis but is easily distinguished from that species in 
having more first dorsal (usually 11,12-13 versus 11,9-11) 
and pelvic (9-10 versus usually 8) fin rays, longer pelvic 
fins (74-135 percent head length versus 50-70), and a some¬ 
what shorter barbel (6-12 percent head length versus 11-19). 

REMARKS. A search through the type collection at the 
U. S. National Museum of Natural History in April, 1971, 
failed to reveal any of the three syntypes of C. filifer, 
Bohlke (1953) did not list any paratype for the species in 
the Stanford University collections, and our visit to that 
collection in March 1972 revealed no specimen of C, filifer. 
The distinctive features of the species, as noted above, and 
the excellent original description leave little doubt that 
the name *filifer* truly applies to the specimens herein 
considered. 
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Although we have not examined the type specimens of 
Maorurus lepturus Gill and Townsend and M. dorsalis Gill and 
Townsend, the descriptions of these two species and the il¬ 
lustration of the holotype of the first (given by Gilbert 
and Burke, 1912, fig. 35) suggest that the names ^filifer^^ 
^dorsalis*, and ^lepturus' all refer to a single species. 

The high first dorsal fin ray counts, the head physiognomy, 
the fin sizes, the strong terminal snout scute, the suborbi¬ 
tal shelf, the barbel size, and scale features support our 
view that they are one and the same. The descriptions of 
^lepturus^ and ^dorsalis* also leave open the possibility 
that the species are synonyms of C. ainereus. The absence 
of prior records of ^filifer* from the Bering Sea, where 
^ainereus^ is apparently abundant, lends credence to this 
idea. But the high first dorsal fin ray counts and the 
shape of the suborbital shelf (illustrated for ^lepturus* by 
Gilbert and Burke, 1912) weigh heavier towards ^filifev^ as 
the correct identification. 

DISTRIBUTION. Eastern North Pacific from the Bering Sea 
to southern California. Depth range 2065-2904 meters. 

SPECIMENS EXAMINED. OSUO uncataloged (1, 64 mm. H.L., 
321 mm. T.L.), 47®51.1*N., 127®02.3*W., Yaquina trawl no. 

DWD 5, in 2519 meters; OSUO uncataloged (2, about 90-93 mm. 
H.L., 465-575 mm. T.L.), 48®39.6*N., 126®55.3*W., Yaquina 
trawl no. DWD 9, in 2189 meters; OSUO uncataloged (2, 45-83 
mm. H.L., 235-585 mm. T.L.), 44®40.5'N., 125®46.0*W., Yaq¬ 
uina trawl no. 0TB 49, in 2800 meters; OSUO uncataloged (2, 
72-119-mm. H.L., 357-638 mm. T.L.), 44®34.0*N., 125®32.0*W., 
Yaquina trawl no. BMT 186, in 2816 meters; OSUO no. 406 (1, 
114.5 mm. H.L.), 44®58.8*N., 125®40.4*W., Yaquina trawl no. 
BMT 188, in 2792 meters; OSUO uncataloged (5, 108-114 mm. 
H,L., 570-630 mm. T.L.), 45®19.8*N., 125°44.3*W., Yaquina 
trawl no. BMT 190, in 2597 meters; OSUO ui:icataloged {1, 67.6 
mm. H.L., +263 mm. T.L.), 45°39.2*N., 125®44.6*W., Yaquina 
trawl no. BMT 192, in 2450 meters; OSUO no. 333 through 339, 
354 (8, 92-125 mm. H.L., 467-662 mm. T.L.), 46°00.7*N., 126® 
42.4*W., Yaquina trawl no. BMT 256, in 2743 meters; OSUO no. 
313 through 317 (5, 80-119 mm. H.L., 364-630 mm. T.L.), 45® 
55.5*N., 126®39.4*W., Yaquina trawl no. BMT 258, in 2670 me¬ 
ters; OSUO uncataloged (1, 54 mm*. H.L., 264 mm. T.L.), 45® 
57.2'N., 127®40.7*W., Yaquina trawl no. BMT 276, in 2761 me¬ 
ters; SIO 66-53-62 (1, 100 mm. H.L., +520 mm. T.L.), off 
California, 38®01.8'N., 124®10.8*W., UBC64-444 (12, 30-116 
mm. H.L., +150-610 mm. T.L.), off Triangle Island, British 
Columbia; UBC64-446 (1, 109 mm. H.L., 570 mm. T.L.), off 
Triangle Island, British Columbia. 

Coryphaenoides (Coryphaenoides) ainereus (Gilbert). 

(Figures 4A, 5B, 9, 10, 11.) 

Maarourus ainereus Gilbert, 1895, p. 457 (original descrip- 
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tion; numerous specimens, N. of Unalaska Island and 
North Pacific, S. of Ookamok Island, Alhatvoss stations 
3307, 3329, 3340, in 399-1033 fathoms (730-1889 me¬ 
ters)); Jordan and Evermann, 1896, p. 497 (records; dis¬ 
tribution); 1898, pp. 2586-2587 (description after Gil¬ 
bert; "Bering Sea; excessively abundant," many specimens 
near Bogoslof Island, 664 fathoms (1214 meters)); Jordan 
and Gilbert, 1899, p. 487 (record off Bogoslof Island, 
Albatross station 3634); Evermann and Goldsborough, 

1907, p. 350 (records, Bering Sea and Cape Edgecumbe, 
Albatross station 3634, 4267, in 660-922 fathoms (1207- 
2048 meters)); Gilbert and Burke, 1912, p. 92 (7 Bering 
Sea localities, 344-771 fathoms (629-1410 meters)). 
Coryphaenoides driereus^ Gilbert and Hubbs, 1916, p. 167 

(characters; 2 specimens from off Sakhalin Island, Alba¬ 
tross station 5015, in 510 fathoms (933 meters)); 1920, 
p. 371 (sexual dimorphism); Schmidt, 1950, pp. 61-62, 
table 6 (description; 1 specimen, 245 mm. T.L., Sakha¬ 
lin, in 1643 meters); Okamura, 1970, pp. 129-133, pi. 

28, text-fig. 52 (description; illustration; geographic 
variation). 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers: outer side of first arch 0-1 
+ 9-10; inner side of second arch 1-2 + 10-13 (total 12-14). 
Scales below origin of second dorsal fin 7-10 in 16 Bering 
Sea and Okhotsk Sea specimens, 9-10 1/2 in 4 eastern Pacific 
specimens. 

MORPHOMETRY. Measurements based on 20 specimens ranging 
39-94 mm. in head length, 217-560 mm. in total length. Mea¬ 
surements for 16 specimens from the Bering Sea and Okhotsk 
Sea are given first followed in parentheses by measurements 
for 4 specimens from off Oregon and British Columbia. Where 
a measurement of one specimen deviated considerably from the 
range of the others, that measurement is enclosed in brack¬ 
ets. The following in percent of head length: snout length 
25-29, (28-29); preoral length [8]11-18, (16-19); internasal 

width 21-24,(23-25); horizontal diameter of orbit 27-34,(23- 
28); interorbital width 24-30,(27-30); orbit to angle of 
preopercle 42-48,(46-49); suborbital width 11-16,(13-14); 
length upper jaw 35-38 [41], (38-39); length barbel 2-8, (6- 

7); length outer gill-slit [16] 18-20, (20-23); preanal length 
130-150,(135-156); greatest body depth 65-81,(79-87); height 
first dorsal fin 85-105; length pectoral fin 62-84; length 
pelvic fin 67-116, (83-141); interspace between first and 

second dorsal fins [9.5]15-22[24], (13-20). 

DESCRIPTION. The head is broad, the orbits are large and 
slightly longer than the interorbital width in immature spec¬ 
imens, but becomes smaller relative to the interorbital width 
in mature individuals (fig.10). The snout is moderately acute 
and tipped with a broad spinous scute which has 4-10 finely 
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serrated radiating ridges. This spinous terminal snout 
scute is similar to that of C. filifer although normally 
smaller. The suborbital region has a prominent shelf that 
becomes very constricted anteriorly (figs. 4A, 5B). A small 
spike or prong juts ventrally from the lower anterior edge 
of the shelf (fig. 5B). The ascending limb of the preoper- 
cular ridge is slightly inclined from the vertical and usu¬ 
ally extends dorsad to meet, at a tangent, the postorbital 
ridge. The interopercle is partially exposed beyond the 
preopercle; its posterior end is naked and broadly rounded. 
Upper jaws are moderate in size but fail to reach a vertical 
through the posterior margin of the orbits; the gill open¬ 
ings, however, are wide and extend forward to slightly be¬ 
hind that vertical. The mental barbel is very short and 
small; its length is less than the length of the posterior 
nostril. 

Scales are moderate in size and relatively deciduous. 
Exposed fields of body and most head scales have numerous 
(5-9) rows of low, fine, parallel to slightly divergent, 
ridge-like rows of spinules. The number of spinule rows in¬ 
creases with size. The smallest specimens (39-40 mm. H.L.) 
examined had only 3 rows on large body scales while a larger 
(60 mm. H.L.) specimen had 6-7 rows and those larger than 
about 70 mm. in head length had 7-10 rows. Scales are ap¬ 
parently lacking in this species over the leading edge and 
most of the ventral surfaces of the snout. The head and 
body are uniformly scaled everywhere else, however, except 
for the gular and branchiostegal membranes and the inter¬ 
opercle. Scales along the suborbital shelf are thin and de¬ 
ciduous except for a few stout scales at the anteriormost 
end. In no specimen were stout, deeply embedded scales 
present along the entire course of the suborbital region (as 
in C, filifer). Grooved scales of the lateral line series 
are discontinuously arranged. The path of the lateral line 
appears as long broken dashes. Grooving of the lateral line 
scales is shallow and faint. 

Dentition in both jaws is composed of very small and 
fine teeth in narrow bands. There is no distinct enlarge¬ 
ment of the outer series of teeth in either jaw. 

Pyloric caeca are short, much shorter than the orbit 
diameter and number 5-7 (Gilbert and Hubbs, 1916, p. 167). 
The gas bladder is large and filled with spongy white mat¬ 
erial. Four long, slender retia were connected to four 
small, globular gas glands in two large male specimens from 
the eastern Pacific. Gonads in these specimens were slight¬ 
ly developed; those in a large female specimen (UBC64-444) 
were moderately developed. Precaudal vertebrae based on X- 
ray photographs 13 (2 specimens) and 14 (1 specimen). 

Coloration of denuded specimens is a dirty white with 
margins of scale pockets brownish. Paired and first dorsal 
fins are black in adult specimens, but dusky or pale in the 
young; the second dorsal fin and anal fin are dusky or gray¬ 
ish. Gill membranes are blackish. The oral cavity is dark 
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gray to black; branchial cavity walls and the peritoneum are 
black. The ventral edge of the orbits are black, but the 
remainder is grayish. The barbel is blackish. The species 
name ^oineveus* is derived from its generally grayish color. 

COr4PARISONS AND RELATIONSHIPS. Coryphaenoides oinereus 
is closest to C. filifer and the two are often difficult to 
tell apart. Chief distinguishing characters are given under 
the comparisons section for C, filifer. In addition to 
those characters, other more variable, but often useful, 
ones were found. Thus C, oinereus tends to have a paler 
color, a slightly wider interorbital region (fig. 11), 
broader naked areas on the snout, and its lateral line 
grooves are fainter and more interrupted than in C. filifer. 

Coryphaenoides oinereus is apparently also closely re¬ 
lated to C, filamentosus Okamura from Japan, but it can be 
distinguished from that species in having softer head bones, 
scale spinules arranged in parallel, rather than divergent 
ridges, a larger orbit, and a shorter barbel (Okamura, 1970). 

REMARKS. Gilbert and Hubbs (1916, p. 167) and Okamura 
(1970, p. 132) noted variations in meristic and morphometric 
characters exhibited by this species. Some of these varia¬ 
tions are seen in the above section on morphometry where 
populations from different regions are compared. Overlap is 
seen in all compared characters, however, and there is no 
reason to suspect specific divergence. 

Gilbert and Hubbs (1916) noted a particularly large var¬ 
iation in the length of the filamentous outer pelvic ray. A 
later reinvestigation (Gilbert and Hubbs, 1920, p. 371) 
showed this variation to be attributable to sexual dimorph¬ 
ism. The outer pelvic ray is notably larger in the male 
than in the female. Our specimens from Oregon and British 
Columbia confirm their observations. Three of our four 
large specimens were males with pelvic fin lengths of be¬ 
tween 125-141 percent head length. The fourth specimen from 
British Columbia was a female with a pelvic fin length of 
only 83 percent head length. 

DISTRIBUTION. The range of this species seems to be cen 
tered in the northwestern Pacific around the Bering Sea, Kam 
chatka, and the Okhotsk Sea where it is most abundant. The 
specimens reported here represent not only the first record 
of the species from the eastern Pacific outside the Bering 
Sea, but the Oregon specimen is also the largest and from 
the greatest depth (2832 meters compared with the previous 
depth record of 1890 meters). The paucity of material from 
this area, despite relatively extensive coverage by research 
vessels of the Scripps Institution of Oceanography, Oregon 
State University, and National Marine Fisheries Service 
(Seattle) , indicates that the eastern Pacific is marginal to 
the normal range of the species. 

Depth range approximately 630-2832 meters. 


24 


CALIFORNIA ACADEMY OF SCIENCES 


[Occ.Papers 


SPECIMENS EXAMINED. USNM no. 48577 (1 syntype, 75 mm. 

H.L., 408 mm. T.L.), Albatross collection; USNM no. 70849 
(2, 61-63 mm. H.L., 345-333 mm. T.L.), Bering Sea, Albatross 
collection, 426 fathoms (779 meters); USNM no. 70908 (1, 39 
mm. H.L. , 217 mm. T.L.), Albatross collection, 682 fathoms 
(1247 meters); USNM no. 77249 (1, 62.5 mm. H.L., 381 mm. 
T.L.), S. of Sakhalin, Albatross collection, 426 fathoms 
(779 meters); MCZ no. 28211 (1, 81 mm. H.L., 430 mm. T.L.), 
Albatross collection; SU no. 22976 (1, 61 mm. H.L., 364 mm. 
T.L.), Okhotsk Sea off Sakhalin, 46®44'N., 144®02*E., 510 
fathoms (932 meters). Albatross station 5015; SU no. 5742 
(3, 59-73 mm. H.L.), Bering Sea, 54®51*N., 167°27*W., 4 ZZ?a- 
tross station 3634, 664 fathoms (1214 meters); SU no. 14229 
(1, 87.5 mm. H.L., 494 mm. T.L.), Albatross collection, 
71904-05?; SU no. 11191 (1, 75 mm. H.L., 444 mm. T.L.), Ber¬ 
ing Sea, Albatross collection, 1890; SU no. 5493 (4, 40-75 
mm. H.L., +195-438 mm. T.L.) off Alaska Peninsula near Shu- 
magin Island, 54®19*N., 159®40*W., 625 fathoms (1143 me¬ 
ters), Albatross station 3338; UBC64-444 (3, 84-97 mm. H.L., 
488-520 mm. T.L.), British Columbia off Triangle Island 
area, 11 Sept. 1964; OSUO uncataloged (1, 94 mm. H.L., 560 
mm. T.L.), 44®39.1*N., 126®40.1*W., Yaquina trawl no. CP-2- 
6, haul 271, 2832 meters. 


Subgenus Nematonurus Gunther 

DIAGNOSIS. Teeth in upper jaws in two distinct series 
with outer series enlarged; mandibular teeth usually in a 
single series, when in two series, the outer much reduced. 
Retia 2-6, gas glands 2-6. Precaudal vertebrae 13-16. 

REMARKS. Dentition appears to be the only useable 
character that will diagnose the subgenus as we have defined 
it. Based on this character, Nematonurus must include C. 
armatus (Hector), C. pectoralis (Gilbert), and C.longifilis 
(Gunther) in addition to one or more other species not here 
considered. But, as indicated in our descriptions, C, peo- 
toralis is widely divergent from C. armatus and C, longi- 
filis by what seem to be several fundamental characters, 
such as swimbladder size and ossification of the skeleton. 

Coryphaenoides (Nematonurus) longifilis also appears super¬ 
ficially very different from C. armatus^ but our material' 
does not allow critical examination of important characters 
of C. longifilis. The only other species of macrourine rat- 
tail whose status in Nematonurus we are reasonably sure of 
is C, lecointei Dollo, 1900. 


Coryphaenoides (Nematonurus) longifilis Gunther. 
(Figure 12.) 


C oryphaenoides longifilis Gunther, 1877, p. 439 (original 
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description; S. of Yeddo (Tokyo), Japan). 

Maorourus (Nematonurus) tongifitisj Gunther, 1887, p. 151, 
pi. 35 (description, illustration; one specimen (holo- 
type), 28 inches long, S. of Yeddo (Tokyo), Japan, 
Challenger station 235, in 565 fathoms (1033 meters)). 
Moseleya long'if'il'ls^ Goode and Bean, 1896, p. 417, pi. 100, 
fig. 349a (illustration after Gunther; Maorurus longi- 
fills Gunther designated type species of new genus 
Moseleya ). 

Bogoslovius clarhi Jordan and Gilbert, in Jordan and Ever— 
mann, 1898, p. 2575 (original description; 4 specimens, 
24-41 cm. long, Bering Sea off Bogoslof Island, Alba¬ 
tross station 3634, in 664 fathoms (1216 meters)) (this 
description predates that of Jordan and Gilbert, 1899)); 
Jordan and Gilbert, 1899, pp. 487-488, pi. 83 (descrip¬ 
tion, illustration; supposedly original description but 
described in an earlier publication by Jordan and 
Evermann, 1898). 

Dolloa longifills^ Jordan, 1900, p. 897 {Maorurus longifilis 
designated type species of new genus Dolloa^ erected to 
replace Moseleya Goode and Bean, preoccupied). 

C ory-phaenoides (Hematonurus) longifilis j Gilbert and Hubbs, 
1916, pp. 159-161 (description; 3 specimens, off Japan, 
Albatross station 4956, in 720 fathoms (1317 meters) and 
station 4980, 507 fathoms (927 meters); Okamura, 1970, 
pp. 121-124, pi. 26, text fig. 50 (good description; il¬ 
lustration; southern Japan, in 850-1700 meters); 1971, 
figs. 5B, 63B (scale, alimentary canal). 

Nematonurus longifilis^ Kamohara, 1952, p. 96 (listed). 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers on first arch 2-3 + 12-13 (to¬ 
tal 14-16); on second arch 2-3 + 11-13 (total 13-15). Scales 
below origin of first dorsal fin 16; below origin of second 
dorsal fin 14 (one specimen). Precaudal vertebrae 14-15. 
Retia 4; gas glands 4. 

MORPHOMETRY. Measurements from 7 specimens ranging 
+240-360 mm. in total length, 44-68.5 mm. in head length. 

The following in percent of head length: snout length 25- 
31; horizontal orbit diameter 20-25; interorbital width 23- 
24; orbit to angle of preopercle 38-45; suborbital width 
10-13; length upper jaws 43-47; length barbel 2-3.5; length 
outer gill-slit 21-23; preanal length 130-147; distance 
isthmus to anal origin 74-87; greatest body depth about 64- 
72; height first dorsal fin 72-87; length pectoral fin 77- 
114; length pelvic fin 136-192; interspace between first and 
second dorsal fins 11-15. 

DESCRIPTION. The head is large and compressed with the 
snout profile low and smoothly rounded; the scarcely devel¬ 
oped rostrum results in the mouth being essentially termi¬ 
nal. The suborbital region is almost flat, but a low, 
smooth ridge traverses the region midlaterally. The inter- 
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opercle is broadly exposed posteriorly beyond the preoper- 
cle. The barbel is rudimentary. Sensory pores on the head 
are well developed. 

The first dorsal, pectoral, and pelvic fins are all long 
and well developed. The second spinous dorsal ray is finely 
serrated and slightly prolonged into a filamentous tip. The 
dorsalmost pectoral ray is 

to the long second ray. The third ray of the pectoral fin 
is longest. The fourth, fifth, and sixth rays of that fin 
are about as long as the second ray, all of these being 
about equal in length to the postrostral length of the head. 
The outermost pelvic ray is thick and greatly prolonged; the 
length is normally more than 1.5 of length of the head. 

Scales are thin, small, and appear to cover almost all 
of the head and body. Gill membranes are entirely naked. 

The lower jaw is finely scaled. No apparent naked areas are 
present on the snout or suborbital area of specimens we have 
examined, but fresh specimens may indicate otherwise. 

Teeth in the upper jaws are in two distinct and widely 
separated series, between which very small teeth are some¬ 
times scattered. Teeth on the outer series of the premaxil¬ 
lae are enlarged and slightly recurved; the spacing between 
each tooth is comparatively wide and even. The inner series 
of premaxillary teeth is very small and arranged in a dense, 
single row; the teeth are directed almost horizontally. 
Mandibular teeth occur either in a single row or in two 
somewhat irregular rows. Teeth of the inner row are moder¬ 
ately enlarged but smaller and more closely spaced than the 
outer premaxillary series. The outer mandibular teeth, when 
present, are much smaller than those on the inner row. Very 
small teeth are occasionally interspersed between the larger 
mandibular teeth. 

Coloration in 70 percent ethanol is tawny overall to al¬ 
most whitish over surfaces of the head. Lips, branchio- 
stegal membranes, and oral and branchial cavities are dark 
brown. Fins are probably dusky in life. 

REMARKS. This species was ably described and illustra¬ 
ted by Okamura (1970, p. 121, pi. 26), and Gunther’s illus¬ 
tration (1887, pi. 38) is excellent, showing the trenchant 
features of this distinctive fish. Makushok (1964, p. 138), 
in a lengthy discussion comparing descriptive information 
from the literature of C, longifilis and C, olavki^ gave 
abundant evidence for considering the two nominal species as 
conspecific. 

No specimens of this species were found in the collec¬ 
tions made by Oregon State University vessels. Coryphae- 
noides longifilis is known only from the western North Paci¬ 
fic off southern Japan and in the Bering Sea. Rass (1965) 
did not report it from the Okhotsk Sea, and there are no 
records of its having been captured in the eastern Pacific 
south of the Aleutian Islands. Its depth distribution 
ranges from 850 to 1700 meters (Okamura, 1970, p. 124). 
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SPECIMENS EXAMINED. USNM no. 70987, (7,44-69 nun. H.L., 

+240-360 nun. T.L.), Bering Sea on Bowers Bank, 54®33'30"N., 
178®44*E., Albatross station, 4775, 585 fathoms (1070 me¬ 
ters); USNM no. 149479 (1, 130 mm. H.L.), Japan, off Yoko¬ 
hama, Albatross collection. 


Coryphaenoides (Nematonurus) armatus (Hector). 

(Figures 13, 14, 15B.) 

Maorurus armatus Hector, 1875, p. 81 (original description; 
off Cape Farewell, New Zealand, C hallenger collection, 
in 400 fathoms (731 meters)). 

Coryphaenoides variabilis Gunther, 1878, p. 27 (original 
description; between Cape of Good Hope and Kerguelen 
Island, S. of Australia, mid-Pacific, and SW. of Juan 
Fernandez, C hallenger collection, in 135-2425 fathoms 
(247-4435 meters)). 

Maorurus asper Goode and Bean, 1883 (nec Coryphaenoides 
asper Gunther, 1877), pp. 196-197 (original descrip¬ 
tion; holotype 322 mm. T.L.; Blake stations 308 and 309, 
in 1242 and 304 fathoms (2271 and 556 meters)). 

Maorurus goodii Gunther, 1887, p. 136 (substitute for Maoru¬ 
rus asper Goode and Bean, preoccupied). 

Maorurus (Nematonurus) armatus^ Gunther, 1887, p. 150, pi. 

40, fig. A (description; illustration; synonymized Cory¬ 
phaenoides variabilis Gunther with Maorurus armatus Hec¬ 
tor; corrects Hector*s count of pelvic fin rays in holo¬ 
type) . ^ ^ 

C oryphaenoides gigas Vaillant, 1888 , pp. 232-233, pi. 20, 

figs. 2, 2a-c. (original description; holotype MNHN no. 
86-117, 116 mm. H.L., 730 mm. T.L., Talisman station 
136, in 4255 meters). 

Maorurus oyololepis Gilbert, 1895, p. 458 (original descrip¬ 
tion; 2 specimens, off Queen Charlotte Island, British 
Columbia, Albatross station 3342, in 1588 fathoms (2904 
meters)). 

Hymenooephalus goodei^ Goode and Bean, 1896, p. 407, fig. 

340 (description; illustration; many western North At¬ 
lantic localities). 

Nematonurus armatus^ Goode and Bean, 1896, p. 416 (name; 
distribution). 

Nematonurus gigas, Goode and Bean, 1896, p. 416 (description 
after Vaillant). 

Maorurus (Nematonurus) suborbitalis Gill and Townsend, 1897, 
p. 234 (original description; holotype 20 inches long; 
Bering Sea, SW. of Pribilof Island, Albatross station 
3603, in 1771 fathoms (3239 meters)). 

Maorurus (Hymenooephalus) goodei, Liitken, 1898 , p. 26 (speci¬ 
mens from Denmark and Davis Straits, in 1300-1715 fath¬ 
oms (2378-3137 meters)). 

Moseleya oyololepis, Jordan and Evermann, 1898, pp. 2570-2571 
(description after Gilbert). 
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Nematonurus goodeij Jordan and Everinann, 1898, pp. 2571-2572 
(description after Goode and Bean). 

Nematonurus suhorhitalis^ Jordan and Evermann, 1898, pp. 

2572-2573 (description after Gill and Townsend). 
Nematonurus ahyssorum Gilbert, 1915, p. 374, pi. 21, fig. 23 
(holotype, USNM no. 75827, off Santa Catalina Island, 
33°02*15"N., 120®42*W., Albatross station, 4390, in 
1350-2182 fathoms (2469-3991 meters)). 

Coryphaenoides ahyssorum^ Barnhart, 1936, p. 24, fig. 81 
(brief description; illustration from Gilbert, 1915). 
Dolloa cyololepis^ Jordan, Evermann, and Clark, 1930, p. 203 
(listed). 

Nematonurus oyololepis^ Bohlke, 1953, p. 59 (listed). 
Coryphaenoides oyololepis j Clemens and Wilby, 1961, pp. 168- 
169, fig. 86 (description; illustration). 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers on outer series of first arch 
0-1 + 6-9 (usually 0+8) (total 7-9); inner series of 
first arch 1-3 + 10-12 (11-14 total); inner series of sec¬ 
ond arch 1-3 + 9-12 (11-13 total). Scales below origin of 
second dorsal fin 8-10. 

MORPHOMETRY. Measurements from 40 specimens ranging 
23.5-165 mm. in head lengths. The following in percent of 
head length: snout length 20-31; preoral length 6-17; hor¬ 
izontal diameter of orbits 18-27; interorbital width [18.5] 
21-26; orbit to angle of preopercle 35-49; suborbital width 
9-13; length upper jaw 34-40 (usually 36-38); length barbel 
11-19; length outer gill-slit 12-18; length snout to anus 
156-202; distance isthmus to anus 89-135; greatest body 
depth 66-113; height first dorsal fin 53-75; length pectoral 
fin 31-74 (usually 50-60); length pelvic fin 39-88; inter¬ 
space between first and second dorsal fins 39-77. 

DESCRIPTION. General features of this species are best 
seen in figs. 13 and 14. The snout protrudes prominently 
beyond the mouth in small specimens, but tends to become 
lower, blunter, and less prominent in specimens larger than 
about 100 mm. in head length (note leveling of growth curve 
at larger sizes in fig. 16). Proportional measurements of 
the snout varied accordingly over a wide range. The orbits 
are small; the horizontal diameter is less than the inter¬ 
orbital width in most specimens (fig. 17) and usually much 
shorter than the snout length (fig. 18). The abdomen is 
very long, the distance from the isthmus to the anus being 
greater than the head length in specimens larger than 40 mm. 
in head length (fig. 19). The gill openings are wide and 
extend far forward to beneath the orbits. The gill mem¬ 
branes form., at most, a narrow free fold across the isthmus. 
The barbel is stout at the base but tapers sharply into a 
thin filamentous tip; its length is less than the suborbital 
width. The lips are thick and bear many papillae. Ventral 
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aspects of the snout and suborbital are covered with fleshy, 
naked skin and liberally pocketed with enlarged pores of the 
sensory lateralis system. In large specimens (larger than 
about 150 mm. in head length) the leading edge and ventral 
aspects of the snout have an especially dense covering of 
papillae giving an almost fur-like texture to the surface. 
Lower jaw rami on the largest specimens are usually en¬ 
tirely naked, but small scales are present posteriorly 
along the midline of each ramus in the smaller specimens. 
Mucous pores along the lower jaw are especially prominent. 

In small specimens (under about 80 mm. head length), a prom¬ 
inent naked area is present on each side, just behind the 
leading edge of the snout. The condition is similar to that 
found in specimens of subgenus Chalinura , The outer (post¬ 
erior and ventral) margins of the gill covers are naked in 
the largest specimen examined, but generally covered with 
scales in all other specimens. The ventral surface of the 
preopercle is naked below the preopercular ridge, and the 
interopercle is exposed posteriorly as a narrow, fleshy, 
naked tab. There are no scales on the gular or branchio- 
stegal membranes. 

Scales uniformly cover most surfaces of the head and 
body, other than for the areas noted above. The trunk and 
tail are completely covered with large, thin scales. Scale 
spinules are thin and sharp and arranged in discrete paral¬ 
lel rows with the median row in each scale slightly larger 
than the lateral rows. The spinule rows on large trunk 
scales numbered as few as three in the smallest specimen ex¬ 
amined, to as many as 8-10 in the largest specimen. Spin¬ 
ules are relatively coarser on scales of small specimens, 
where they overlap the hind margin of the scales. Spinules 
in large specimens are arranged in low, narrow, horizontal 
rows on the exposed fields of trunk scales; they do not 
overlap the hind margin of the scales. In very large speci¬ 
mens (larger than 100 mm. head length), the scales tend to 
become deeply embedded and the spinules greatly reduced. 
Exposed fields become relatively much smaller, in these 
large specimens, and the fields widely separated from each 
other by broad naked margins. Head scales are generally 
smaller, coarser, and more adherent than body scales. 

Scales over the suborbital shelf in the largest specimen 
(165 mm. head length) are small and appear no different from 
other head scales. There are approximately four scale rows 
over the narrowest part of the shelf in this specimen. There 
are no enlarged or stoutly modified scales on the snout. 

Pores of the sensory lateralis system are particularly 
well developed in specimens of C. armatus larger than about 
80 mm. in head length. In addition to the usual complement 
of enlarged pores on the head found in many other species 
of macrourid fishes, additional smaller pores are found in 
C. armatus on the dorsal surfaces of the head and trunk. 
These dorsally situated pores are black rimmed and promi¬ 
nently contrasted in large specimens against the brown 
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ground color of the fish. They originate just behind the 
first dorsal fin and follow a line forward on each side of 
the first dorsal fin to an area over the supraoccipital area. 
A less well defined row of pores is present one scale row 
above the anterior portion of the lateral line. A trans¬ 
verse series over the hind end of the frontal bones meets an 
ill defined postorbital series on each side of the head. The 
two postorbital series run anteromedially over the interor¬ 
bital space and onto the snout. 

Fins have no ray prolonged except the outer pelvic ray 
which extends posteriorly to slightly beyond the vent in 
small specimens, but falls well short of the vent in larger 
ones. The second dorsal spine is strongly triangular in 
cross section near the base, but becomes laterally compres¬ 
sed distally; serrations along its leading edge are sharp 
and prominent in small specimens but become progressively 
reduced in larger specimens where they remain evident only 
near the distal end. 

There are six long, slender retia and six small, peltate 
gas glands in a 93 mm. head length specimen from off Oregon 
{Yaquina station no. BMT 253). Radiographs (kindly made 
available to us by Richard A. Grinds) of 22 specimens re¬ 
vealed 13 (3 specimens), 14 (16 specimens), and 15 (3 speci¬ 
mens) precaudal vertebrae. 

Overall coloration is dark brown to blackish. All fins 
are blackish in large specimens but tend to be dusky to pale 
in the smallest specimens. Ventral surfaces of the head, in¬ 
cluding the gill membranes, barbel, lips, suborbital region, 
and lower snout surfaces, are black. The oral, branchial^ 
and peritoneal linings are black. 

COMPARISONS. Coryphaenoides armatus is most closely re¬ 
lated to C. yaquinae but differs primarily in teeth charac¬ 
ters, in the presence of large pores of the sensory later¬ 
alis system on the head, and in a number of scale features 
including relatively finer scale spinulation; and small, ir¬ 
regularly arranged scales about 4-5 rows wide on the subor¬ 
bital (see description of C. yaquinae for a more detailed 
comparison). 

C. armatus is not likely to be confused with any other 
species found in the North Pacific except C. leptolepis in 
the smaller sizes. The broad band of very small and fine 
teeth on the premaxillae of C, leptolepis^ however, immed¬ 
iately distinguishes that species from C. armatus (which has 
its premaxillary teeth in one or two distinct rows). 

SIZE. Coryphaenoides armatus is one of the largest known 
members of the family. The maximum size of specimens we ex¬ 
amined was 165 mm. in head length and over 870 mm. in total 
length. 

DISTRIBUTION. The species apparently occurs in all 
oceans except the Arctic. Its depth range is extremely great 
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(according to published records) ranging 282-4700 meters 
(Grey, 1956, p. 169), but most specimens have been captured 
in depths of approximately 2500-3500 meters. Eastern North 
Pacific specimens were taken in abundance at depths of be¬ 
tween 2000 and 4000 meters. Large collections are presently 
housed at Scripps Institution of Oceanography, Oregon State 
University, and the University of Washington. 

The presence of C, armatus in the eastern North Pacific 
is not surprising, when the localities of past captures of 
the species are considered. Coryphaenoides armatus was ori¬ 
ginally described by Hector (1875) from a specimen taken by 
the Challenger off New Zealand. Gunther (1878 and 1887) la¬ 
ter reported several other specimens (reported in 1878 under 
the name Coryphaenoides variabilis) taken in the southern 
Indian Ocean, the South Pacific, the mid-equatorial Pacific, 
and in the central North Pacific. Many subsequent workers, 
summarized by Parr (1946), reported the species from the 
North Atlantic. The cosmopolitan distribution of C, armatus 
was discussed by Nybelin (1957) who plotted the world-wide 
distribution of the species. 

REMARKS. We feel that the statuses of many species 
closely related to Coryphaenoides armatus still remain un¬ 
determined. The problem cannot, however, be adequately re¬ 
solved without a thorough examination of all type specimens 
concerned, and examination of additional material from 
representative areas throughout the supposed range of C. 
armatus . 

Our cursory study indicates that there are some differ¬ 
ences between Atlantic and Pacific populations of what is 
now recognized as C. armatus. These differences, as enum¬ 
erated below, are slight, but probably meaningful. If the 
populations are indeed conspecific, as we believe they are, 
the cause of geographical variation may be some degree of 
isolation in the North Atlantic and Pacific cul-de-sacs. 
Perhaps, as Gunther (1887, p. 150) stated, the species is 
widely variable, even within a given area. However, we en¬ 
countered little variability in specimens from either the 
North Atlantic or the North Pacific. 

Gunther (1887, p. 150) described a pallid, albino-like 
form that is not present in our study material. The great 
variability he speaks of may have resulted from his having 
two closely related species. The very similar looking Cory¬ 
phaenoides yaquinae^ for example, could very easily be mis¬ 
taken for a C, armatus. The closely related C. lecointei 
(Dollo) ranges in the southern hemisphere where most of 
Gunther’s specimens were taken. His study material may have 
contained members of that species. 

Most notable differences in meristic features of Atlan¬ 
tic and Pacific specimens of C, armatus were the counts for 
pelvic fin rays and scales below the origin of the second 
dorsal fin (table 1). Nybelin (1957, p. 261) summarized, in 
a table, all previous records of pelvic fin ray counts for 
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C, armatus; they were 9 or 10. Scale row counts below the 
origin of the second dorsal fin were slightly lower in Pac¬ 
ific specimens, ranging 8-10, with a mode at 8. Our Atlan¬ 
tic specimens had a range of 9-10 with a strong mode at 10. 
Koefoed (1927, p. Ill) tabulated the scale row counts of 17 
Atlantic specimens; these showed a range of 8-11 with a mode 
at 10. 

Marshall (1973) used the ratio of snout length to orbit 
diameter to distinguish C. armatus from ^ahyssorum^, but a 
plot of these measurements (fig. 18) showed complete overlap 
in this character between specimens from the Atlantic and 
the Pacific. The distance from the isthmus to the anus 
(fig. 19) was slightly longer in North Atlantic material of 
moderate to large sizes, but the difference appeared negli¬ 
gible . 

DISCUSSION OF SYNONYMY. We follow Makushok (1967) in 
placing Nematonurus abyssorum Gilbert, N, cyololepis Gilbert, 
and Macrurus (Nematonurus) suborbitalis Gill and Townsend 
into the synonymy of C, armatus (Hector). We have examined 
and compared the holotypes of 'abyssorum^ and *suborbitalis * 
and the two syntypes of ^cyololepis ^ t in addition to many 
specimens previously referred to ^abyssorum^ taken in the 
eastern Pacific off Oregon, Washington, and off southern 
California (type locality for 'abyssorum' off Santa Catalina 
Island). We found no significant differences between any of 
these specimens. 

There is some confusion regarding the type specimens of 
N. cyololepis, Gilbert (1895) described the species from 
two small specimens, the largest of which was only 150 mm. 
long. Two specimens catalogued under USNM no. 48585 are 
designated as types in the United States National Museum of 
Natural History, but one of these is a large specimen of 
Coryphaenoides ariommus Gilbert and Thompson, 1916, measur¬ 
ing 230 mm. in total length. (That species is only known 
from off Chile.) The other specimen in the 'type* lot is a 
small specimen too badly decomposed to properly examine. A 
specimen deposited in the Stanford University collections 
(now housed at the California Academy of Sciences) was 
listed by Bohlke (1953) as a paratype of 'cyololepis'. We 
examined that specimen and found it to closely fit Gilbert's 
description of 'cyololepis'. The specimen measured slightly 
over 115 mm. in total length and is not likely to have been 
longer. Because the Stanford syntype is in good condition 
and the USNM specimens are of questionable status, we have 
designated the former (SU no. 3090) as the lectotype. We 
have examined many small Pacific specimens of what we have 
called C, armatus and found them no different from the lec¬ 
totype of 'cyololepis'. 

We do not agree with Makushok (1967) in his placing of 
Macrourus albatrossus Townsend and Nichols, 1925, into the 
synonymy of C, armatus. We have not examined the holotype 
and only specimen of ' albatrossus ' and the description for 
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that species is inadequate. The original illustration, how¬ 
ever, indicates a species with a much blunter and higher 
snout than that found in C, armatus; the orbits also appear 
much larger and the abdomen appears shorter. The general 
physiognomy, in fact, appears much closer to that of C, cin- 
ereus and quite unlike that of C , armatus, 

SPECIMENS EXAMINED. Western Atlantic: MCZ no. 25815A 
(2, 34-55 mm. H.L., 176-+300 mm. T.L.) (cotypes of Macrurus 
asper Goode and Bean, non M. asper Gunther); USNM no. 38161 
(1, 133 mm. H.L., 660 mm. T.L.); USNM no. 38169 (1, 68 mm. 
H.L., +310 mm. T.L.), 36®35*N., 1 03^ 30"VJ A lhatross sta¬ 

tion 2121f in 1289 fathoms (2357 meters), 24 Oct. 1886; USNM 
no. 38104 (1, 78 mm. H.L., 455 mm. T.L.), 38°59'N., 70*07' 

W. , Albatross station 2711, in 1544 fathoms (2824 meters), 

16 Sept. 1886; USNM no. 33392 (3, 58-64 mm. H.L., +240-340 
mm. T.L.), 41°43*N., 65°21'50"W., Albatross station 2074, in 
1309 fathoms (2394 meters), 3 Sept. 1883; USNM 132234 (1, 76 
mm. H.L., 410 mm. T.L.); USNM no. 143199 (3, 52-65 mm. H.L.), 
off Cape Sable, Nova Scotia, Albatross collection; USNM 
38102 (1, 50mm. H.L., 260mm. T.L.), 38°20'N., 70°68'30"W., 
Albatross station 2713, in 1859 fathoms (3400 meters), 17 
Sept. 1886; USNM no. 92829 (1, 85 mm. H.L., +400 mm. T.L.), 
39®15'N., 68®08'W., Albatross station 2568, in 1781 fathoms 
(3257 meters), 31 Aug. 1885. 

Eastern Pacific: USNM no. 75827 (1, 152 mm. H.L., +803 
mm. T.L.), California,off Santa Catalina Island, 1350-2182 
fathoms (2470-4500 meters) (holotype of Nematonurus abysso- 
rum Gilbert); USNM no. 48773 (1, 96 mm. H.L., 468 mm. T.L.) 
(holotype of Nematonurus suborbitalis Gill and Townsend); 
USNM no. 48585 (one small specimen, badly decomposed, pos¬ 
sibly one of two syntypes of Nematonurus oyclolepis Gil¬ 
bert) ; SU no. 3090 (1, 26.7 mm. H.L., +115.5 mm. T.L.), off 
British Columbia, in 1588 fathoms (2920 meters) (we desig¬ 
nate this specimen as lectotype of Nematonurus cyclolepis 
Gilbert); OSUO uncataloged (3, 45-105 mm. H.L.), 44®39.8'N., 
125®33.3'W., Yaquina trawl no. 0TB 50, in 2800 meters; OSUO 
no. 405 (1, 155 mm. H.L., 843 mm. T.L.), Yaquina trawl no. 
0TB 331; OSUO uncataloged Cl/ 110 mm. H.L., 555 mm. T.L.), 
44°58.8'N., 125°40.4'W., Yaquina trawl no. BMT 188, in 2792 
meters; OSUO uncataloged (2, 93-165 mm. H.L.), 44®39.0'N., 
126°44.8'W., Yaquina trawl no. BMT 253, in 2816 meters; OSUO 
uncataloged (1, 78 mm. H.L.), 45®55.5'N., 126®39.4'W., Yaq¬ 
uina trawl no. BMT 258, in 2670 meters; OSUO uncataloged 
(1, 60mm. H.L., 330mm. T.L.), 45°38.4'N., 126°43.7'W., 
Yaquina trawl no. BMT 262, in 2721 meters; OSUO uncataloged 
(1, 116mm. H.L., 670mm. T.L.), 45°36.5'N., 126°46.1'W., 
Yaquina trawl no. BMT 263, in 2730 meters; OSUO uncataloged 
(1, 31mm. H.L., 161mm. T.L.), 45°24*.7'N., 127°41.1'W., 
Yaquina trawl no. BMT 278, in 2811 meters; SIO no. 66-54-62 
(2, c?a.486-586 mm. T.L.), off California, 38°23.0'N., 124° 
06.5'W., 24-25 May 1966; SIO no. H53-338 (1, 176 mm. T.L.), 
off Kamchatka and Aleutian Islands, 46°16.5'N., 168°52.0'E., 
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6-7 Sept. 1953; UBC no. 64-444 (3 small specimens) off Brit¬ 

ish Columbia, Triangle Island area, 11 September 1964. 


Coryphaenoides (Nematonurus) yaquinae^ Iwamoto and Stein, 
new species. 

(Figures 15A, 20.) 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers on inner series of first arch 
11-12 total; inner series of second arch 11. Scales below 
origin of first dorsal fin 8; below origin of second dorsal 
fin 8. 

MORPHOMETRY. Measurements from the type specimens which 
ranged 53-79 mm. in head length, and +255-400 mm. in total 
length. The following in percent of head length: snout 
length 26-30; preoral length 12-16.5; horizontal orbit dia¬ 
meter 19-21; interorbital width 25-26; distance orbit to 
angle of preopercle 47; suborbital width 10-11; length upper 
jaw 39-40; length barbel 16-18; length outer gill-slit 18- 
20; length snout to anal origin 163-178; outer pelvic ray to 
anal origin 61-77; distance isthmus to anus 100-122; great¬ 
est body depth 77-92; height over anal origin 61-68; length 
first dorsal fin 65-74; length pectoral fin 55-57; length 
pelvic fin 72; interspace between first and second dorsal 
fins 44-51. 

DESCRIPTION. The head is broad and somewhat depressed; 
the dorsal profile takes a notable dip above the orbits be¬ 
fore rising over the strongly arched nape. The interorbital 
region is broad and relatively level, there being no dis¬ 
tinct troughs or ridges across most of its breadth. The 
suborbital region has a low but distinct ridge traversing 
its entire length. Small scales are present on the shelf 
above the crest of the ridge. Gill openings are wide and 
extend forward ventrally to a vertical approximately a pup¬ 
il's length behind the orbits. The gill membranes connect 
over the isthmus and form a moderately broad free fold in 
the holotype but a rather narrow free fold in the paratypes. 
The interopercle is narrow and barely exposed posterior to 
the preopercle angle. Lips are rather fleshy and papillose. 
The barbel has a relatively short base but tapers rapidly 
into a thin filament. Mucous pores are outlined in black 
and fairly prominently cover large areas of the head, espe¬ 
cially in the interorbital region back to the base of the 
nape and ventrally on the snout and suborbital surfaces. 

The blackish pores do not extend onto the body as they do 
in large specimens of C, armatus. Pores of the sensory lat¬ 
eralis system that are so large and prominent in C. armatus 
and C, leptolepis are not well developed in C. yaquinae, 

Almost all surfaces of the body and the dorsal surfaces 
of the head are coarsely scaled. A prominent, broad. 
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swarthy, naked area lies dorsally behind the leading edges 
of the snout on either side of the median nasal ridge. The 
ventral surfaces of the snout, suborbital, preopercle, and 
lower jaws are naked. The interopercle and the branchio- 
stegal and gular membranes are also naked. Almost all 
scales on the head and body have strong sharp ridges com¬ 
prised of close-set sharp spinules. Spinules on body 
scales tend to be more reclined and larger than those on 
head scales. Spinules on body scales are arranged in about 
3-5 more-or-less parallel rows with the middle spinule row 
longer and slightly higher. The posteriormost spinules ex¬ 
tend beyond the margin of the scale. Compared with the body 
scales, those on the head have much smaller, more erect and 
more closely appressed spinules. The spinule rows on these 
scales are widely divergent and number 1-3 on small scales 
and as many as 5-7 on the large scales of the operculum. 

Dentition of the upper jaw of the holotype consists of 
a band of very small, widely scattered teeth with a dis¬ 
tinctly enlarged outer series of sharp conical teeth. In 
the paratypes, the inner teeth are better described as in 
two irregular series. Lower jaw teeth in all type specimens 
were moderate-sized, conical teeth arranged in two irregular 
rows near the symphysis but narrowing to a single series 
posteriorly. The lower jaw teeth are smaller than the en¬ 
larged outer premaxillary series but larger than the inner 
premaxillary teeth. 

The spinous second ray of the first dorsal fin is dis¬ 
tinctly serrated along its leading edge; it tapers to a 
fine, thin, but scarcely produced tip. The outer pelvic ray 
is produced well beyond the other rays of the fin and ex¬ 
tends a short distance posterior to the anal-fin origin. 

The swimbladder of the 53 mm. head length paratype mea¬ 
sures about 32 mm. in greatest length and is covered with a 
thin, translucent external tunica. There is little fatty 
tissue within the lumen. Six slender retia, each about 30 
mm. long, form coiled loops terminating in six small peltate 
gas glands each approximately 3-4 mm. in diameter and about 
1 mm. thick. The alimentary canal is similar in its coiling 
pattern to that illustrated for C. (N,) pectoralis by Okamura 
(1971, fig. 63A). There are ten simple, slender pyloric 
caeca, each about 15 mm. long. 

Coloration overall is a grayish brown with the snout, 
lips, orbits, barbel, opercle, and posterior margins of the 
gill membranes swarthy to blackish. Fin membranes are all 
dusky except for those bordering the outer pelvic rays and 
the distal half of the serrated spinous dorsal ray; these 
last membranes are black. The oral cavity is dark gray; the 
linings of the gill and abdominal cavities are black. 

COMPARISONS AND RELATIONSHIPS. Coryphaenoide s yaquinae 
appears most closely related to C , armatus; the two differ 
mainly in dentition and squamation. The inner premaxillary 
series of teeth in C, yaquinae are either in two irregular 
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series or in a widely scattered band, whereas those in C. 
armatuSj if present, are always in a distinct single row 
(the inner premaxillary series is essentially lost in very 
large specimens of C. armatus) . Mandibular teeth in C, 
yaquinae are arranged in two irregular series near the 
symphysis but in a single row posteriorly. Coryphaenoides 
armatus, in contrast, has mandibular teeth in a continuous, 
single row, both at the symphysis and posteriorly. Scales 
in yaquinae are notably coarser than in C, armatus. 

Scale spinules in C. yaquinae are more erect and the spinule 
ridges are higher and fewer than those found in comparable¬ 
sized C. armatus. Scales on the suborbital shelf (fig. 15) 
are in fewer rows (usually only two rows along the narrowest 
portion) in C, yaquinae compared with C, armatus^ which has 
suborbital scales in more than two rows. Coloration shows 
slight differences between the two species, but the differ¬ 
ences are not readily apparent unless specimens of both are 
compared directly. Generally, C, yaquinae is more pallid 
with a grayish cast while C, armatus tends to be darker with 
a brownish black coloration. Pores of the sensory lateralis 
system are comparatively much larger and more prominent on 
the head of C, armatus than in C, yaquinae (fig. 15). 

Chalinura ferrieri Regan (1903, p. 236) from the Antarc¬ 
tic Ocean appears to be close to C, yaquinae, We had no 
specimens of Chalinura ferrieri for comparison, and the des¬ 
cription for that species is inadequate; however, the two 
species appear to differ mainly in that C, ferrieri has a 
more pointed snout, more extensive naked areas on the pre- 
opercle, larger pores on the suborbital region, a longer 
barbel, fewer spinule rows on body scales, and more pelvic 
fin rays (11 versus 10). When more adequate comparative 
material becomes available, the species may be shown to be 
conspecific. Until such comparisons are made, however, it 
seems best to treat the specimens reported here as repre¬ 
senting a distinct species. 

REMARKS. We are indebted to Dr. Carl L. Hubbs who first 
recognized this fish as representing an undescribed species. 
Dr. Hubbs had a manuscript name for the species and intended 
to describe the two Scripps specimens, but, learning of our 
study, he graciously relinquished his specimens and allowed 
us to use them in our description. 

The presence of an undescribed species in our collec¬ 
tions was surprising in view of the many nominal, but few 
valid species we found from the eastern North Pacific. It 
is remotely possible that the species was reported pre¬ 
viously under one of the synonyms of C, armatus. As indi¬ 
cated in our comparisons, the two species are very close and 
could easily be confused. The possibility of C, yaquinae 
being conspecific with an Antarctic species, C, ferrieri^ 
has already been suggested. If this proves true, C, 
ferrieri should be expected throughout most of the Pacific. 
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The few known specimens and the great depths at which 
they were taken may indicate that C, yaquinae is either very 
rare in the eastern North Pacific or that it is normally an 
inhabitant of greater depths than have been adequately 
sampled. 

SPECIMENS EXAMINED. Holotype: USNM uncataloged, (75 
mm. H.L., 376 mm. T.L.) Tufts Abyssal Plain, 44°39.9'N., 
133®37.2*W., Yaquina station TP-3, haul 232, in 3724 meters, 
3 June 1970. Paratypes: SIO no. 67-115-62, (2, 53-79 mm. 

H.L., 255-400 mm. T.L.) California, SW. of Farallon Islands, 
37®22*16"N., 123°54'53"W., collected by C. L. Hubbs, et al., 
31 July 1967. 


Coryphaenoides (Nematonurus) pectovalis (Gilbert). 

(Figures 21, 22.) 

Maorurus (Malacocephalus) pectovalis Gilbert, 1892, pp. 563- 
564 (original description; off Oregon, Alhatvoss sta¬ 
tions 3071, 3074, and 3075, in 685-877 fathoms (1253- 
1604 meters)). 

Maorurus (Nematonurus) magnus Gill and Townsend, 1897, p. 

234 (original description; holotype 43 inches long, 
Bering Sea, SW. of Pribilof Islands, Albatross collec¬ 
tion) . 

A lhatrossia pectovalis^ Jordan and Evermann, 1898-, pp. 2573- 
2574 (description after Gilbert; synonymized Maorurus 
magnus Gill and Townsend with this species; designated 
type-species of new genus A lhatrossia Jordan and Ever¬ 
mann) ; Jordan and Gilbert, 1899, p. 487 (2 specimens; 
Bering Sea off Bogoslof Island, Albatross station 3634; 
in 1214 meters); Taranetz, 1933, p. 77 (Bering Sea, 
Olyutorskiy Gulf). 

Coryphaenoides (Nematonurus) pectovalis^ Gilbert and Hubbs, 
1916, pp. 161-162 (description; specimens from off E. 
and SE. coasts of Sagkalin and S. coast Hokkaido, in 
309-510 fathoms (565-933 meters)); Okamura, 1970, pp. 
118-121, text fig. 49," pi. 25 (description; illustra¬ 
tion; 14 specimens, 620-1050 mm. total length; off 
Japan, in 550-1200 meters); 1971, figs. 5A, 14H, 17D, 
22A, 27B, 31B, 34G, 42A, 45A, 47B, 55F, 63A, tables 1, 

11 (osteological and internal characters). 

Coryphaenoides pectovalis^ Taranetz, 1937, p. 169 (listed); 
Schmidt, 1950, p. 62 (Bering Sea near Bering Island). 

Nematonurus pectovalis^ Andriashev, 1937, p. 346, fig. (des¬ 
cription; illustration; 2 specimens, Bering Sea off 
Bering Island, in 200 meters); Matsubara, 1955, p. 1308 
(in key). 
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Chalinuva pectOTaliSy Rass, 1963, pp. 217-219, fig. 3, table 
5 (description; illustration; 5 specimens, 552-965 mm. 
total length, Okhotsk Sea, Vityaz station 103, 116, 132, 
in 1500, 1030, and 890 meters); Novikov, 1970, pp. 304- 
331 (extensive life history information). 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers on inner series of first arch 
12-14 total (usually 2 + 10-11); inner series of second arch 
11-14 (usually 2 + 10-11). Scale rows below origin of first 
dorsal fin 13-15, below origin of second dorsal fin 9-13 
(usually 10-12). 

MORPHOMETRY. Measurements from 15 specimens ranging 94- 
228 mm. in head length, +350-+970 mm. in total length. The 
following in percent of head length: snout length 24-28; 
preoral length 8-12, horizontal diameter of orbit 19-23; 
interorbital width 23-28; orbit to angle of preopercle 40- 
45; suborbital width 9-12; length upper jaw 35-47 (usually 

42- 44); length barbel 6-13; length outer gill-slit 18-20; 
preanal length 144-182; distance isthmus to anal origin 88- 
123; greatest body depth 65-86; depth over anal origin 63- 
72; height first dorsal fin about 35-50; length pectoral fin 

43- 56; length pelvic fin 36-52; interspace between first and 
second dorsal fins 10-21. 

DESCRIPTION. General features of the fish are best 
shown in figure 21. (See also Okamura, 1970, pp. 118-121, 
pi. 25, for a detailed description and good illustration.) 
Body musculature is soft and the neurocranium appears poorly 
ossified. The head is broad with the greatest width more 
than 50 percent of the length. Ridges of the head are 
rounded; they are neither sharp nor strongly set off by 
rows of deeply embedded scales. The terminal and lateral 
angles of the snout are prominent but lack enlarged, deeply 
embedded, scute-like scales. In fact, most specimens are 
partially naked at these points. The suborbital region is 
gently convex in cross-section and completely covered with 
small, unmodified scales. The interorbital region is broad, 
its width about equaling the snout length and considerably 
longer than the orbit diameter. The interopercle is broadly 
exposed along its posteroventral border and along its ante¬ 
rior articulation with the lower jaw. The barbel is very 
fine and small. Gill openings are wide and extend forward 
to a point just behind a plane through the posterior end of 
the upper jaw. Gill membranes adhere closely to the isthmus 
and lack a free fold. Head pores of the sensory lateralis 
system are small and inconspicuous. The lateral line, how¬ 
ever, is very large and strongly marked. 

All fins are relatively small and weakly developed. The 
first dorsal and pelvic fins are notably small and the rays 
relatively slender and weak. The first spinous ray of the 
dorsal fin is very small, closely adhered to the second ray. 
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and completely embedded within the integument. The second 
spinous ray is weak, slender, and either entirely smooth 
or with minute denticles distally. Smaller specimens tend 
to have the prickles best developed. The narrow and short 
pelvic fins have a single outer ray slightly prolonged. 

This prolonged ray falls short of, or barely reaches, the 
anus. 

Scales are comparatively small, thin, and deciduous. 

Some size-related variation is seen in both the number of 
longitudinal ridges on the exposed fields and the amount of 
spinulation on these ridges. The smallest specimens we have 
examined have 3-5 divergent ridge-like rows of small, sharp 
spinules. Larger specimens have correspondingly fewer 
ridge-rows and spinules on the ridges are less developed. 

The largest specimens have a single non-spinulated ridge 
running longitudinally across the middle of the exposed 
field. Scales uniformly cover most of the head and body. 
Naked areas include most of the anterior portion of the 
snout, a thin margin along the ventral edge of the suborbi¬ 
tal region, lips, gill membranes, small areas behind the 
bases of the paired fins, and all fins. The exposed por¬ 
tions of the interopercle and the lower jaws are finely 
scaled. The suborbital region is uniformly covered with 
small, unmodified scales, except along the extreme dorsal 
and ventral margins where the skin is naked. 

Variation in the dentition of this species is discussed 
under the description of the genus. Dentition in the upper 
jaw consists of moderately large teeth, usually in two ir¬ 
regular series with the outer series slightly enlarged. 

Teeth laterally on the premaxilla are sometimes in a single 
row. Mandibular teeth are usually in a single row and mod¬ 
erately enlarged; the teeth are not crowded together but are 
usually evenly and well spaced. All teeth have distinctly 
arrowhead-shaped tips. 

Coloration of specimens with scales completely intact 
(we had no perfect specimens) is probably uniformly medium 
brown with the fins, gill membranes, lips, and lower surface 
of the snout somewhat blackish. Specimens denuded of scales 
(most of our study material-) were pale with a slight pinkish 
to violet tinge. 

The swimbladder is much reduced in size. A female spec¬ 
imen (UW no. 19304) 188 mm. in head length has a swimbladder 
about 22 mm. in length. Two very slender retia, each mea¬ 
suring about 15 mm. in length, terminates in two small, flat 
gas glands. The reduced condition of the swimbladder gives 
further indication of the wide separation of C, pectoralis 
from other members of the genus. Pyloric caeca in two spec¬ 
imens are long, slender, and number 13 and 15. Okamura 
(1970, p. 121) gave a count of 12-15 for the species, while 
Andriashev (1937) counted 12 and Gilbert and Hubbs (1916, p. 
161) counted 16. Radiographs of 16 specimens showed 13 (4 
specimens) or 14 (12 specimens) precaudal vertebrae. 
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DISTRIBUTION. This large boreal North Pacific species 
ranges along the North American coast from off Northern 
California to the Bering Sea. It is abundant in the Bering 
and Okhotsk Seas (Rass, 1963, p. 219) and extends southward 
along the western side of the Pacific to southern Hokkaido. 
Capture depths range from about 200 meters (Andriyashev, 

1937, p. 346) to 2170 meters (Novikov, 1970). 

REMARKS. Although Jordan and Evermann (1898, p. 2574) 
stated that this is a firm-fleshed species, the consistency 
of the flesh is quite soft when compared with all other 
species considered here. The reduced condition of the gas 
bladder, the relatively soft flesh, and the scarcely ossi¬ 
fied bones of the head are features not found in any other 
species of Covyphaenoides of which we know. The compara¬ 
tively reduced fins and the peculiar dentition are addi¬ 
tional features that set this species apart. A more de¬ 
tailed examination of the internal structure may reveal 
other characters that could justify a subgeneric or generic 
separation of this species. Alhatrossia Jordan and Evermann 
is available. 

Mr. Robert N. Lea of the California Department of Fish 
and Game informs us that commercial fishermen operating out 
of Trinidad and San Francisco, California, occasionally cap¬ 
ture and market large specimens of C. pectovalis. Novikov 
(1970) states that the species is "especially common" in the 
North Pacific, often "being more abundant than ... halibuts 
and rockfishes" with catches amounting "to 4-6 tons per 
trawling" "in several cases." He considers the fish as "a 
valuable food" and "promising commercial species." 

Novikov (1970) has reported on aspects of the life his¬ 
tory of C, peotovalis, From catch data, he speculates that 
the young are pelagic, descending to demersal layers after 
reaching a-length of 50-60 cm. Females are usually larger 
than males and normally maintain a shallower depth regime 
(300-700 m. compared with deeper than 700 m. for males). 

The largest specimen Novikov examined measured 116 cm. and 
weighed 758 g. (or about 16.5 lbs.). From his data, the 
fish at this size would be over 17 years old. 

SIZE. This species attains the largest size of any mac- 
rourid fish known. The largest specimen we have examined 
weighed 17.5 lbs. and measured 1031 mm. in total length with 
a large section of the tail missing. A specimen which may 
have been even larger was captured by the R/V Cobh of the 
National Marine Fisheries Service off the Columbia River. 

The specimen shown in the photograph (fig. 22) was brought 
to our attention by Mr. Richard B. Grinds, formerly a fish¬ 
ery biologist with the National Marine Fisheries Service. A 
rough estimate of the size of the specimen based on the pho¬ 
tograph would be approximately 5 feet or about 150 cm. 

SPECIMENS EXAMINED. UW no. 19279 (1, 181 mm. H.L.,about 
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920 mm. T.L.), off mouth of Columbia River, AEG station 39A, 
1000 fathoms (1829 meters), 28 May 1964; UW no. 19289 (5, 
105-181 mm. H.L., 604-708 mm. T.L.), approximately 46°N.^ 
125°W., AEG station 35A, 900 fathoms (1646 meters) , 29 May 
1964; UW no. 19290 (1, 206 mm. H.L., + 970 mm. T.L.), ap¬ 
proximately 46°N., 125®W., AEG station, lOA, 275 fathoms 
(503 meters), 10 April 1967; OSUFW uncat. (1, 115 mm. H.L., 

+ 520 mm. T.L.), off Coos Bay, Oregon, 310-320 fathoms (567- 
585 meters), 26-27 Dec. 1970; OSUO no. 376 (1, 228 mm. H.L.), 
48®38.4'N., 126°58.0*W., Yaquina station DWD 5, 1998 meters. 

Other specimens examined but from which no data were ta¬ 
ken: OSUO uncataloged (1, 1031 mm. T.L.), off Trinidad, 

Calif.; SIO no. H51-367 (1, 710 mm. T.L.), 56°20’N., 145°20* 
W., 330 fathoms (603 meters), 25 Aug. 1951; UBC no. 64-443 
(3 specimens), British Columbia, SW. of Baja Reef, 9 Sept. 
1964; UBC no. 62-465 (1 specimen), 54®26»30"N., 159°13’ 

20"W., Morning Star haul 212, station 24P, 10 July 1961; UBC 
no. 62-478 (1 specimen), 54®18 ’ 40''N. , 160® 01 * 40 "W. , haul 
183, station 21-N., 250 fathoms (457 meters), 30 June 1961; 
UBC no. 62-464 (1 specimen), 53®39'N., 165®00'W., haul 6, 
station 1-E, 14 May 1961; CAS 20521 (2, 110-123 mm. H.L., 
about 450-530 mm. T.L.), Calif., off Ft. Bragg; CAS 20598 
(1, 129 mm. H.L., 700 mm. T.L.), Calif., off Crescent City, 
19 May 1952; CAS 25908 (3, 115-128 mm. H.L., 640-650 mm. 
T.L.), Calif., off Point St. George, 25 May 1952; CAS 26333 
(1, 121 mm. H.L., 500 mm. T.L.), Calif., off Humboldt Co.; 
CAS 26337 (1, 117 mm. H.L., 610 mm. T.L.), Calif.^off Trini¬ 
dad Head, 4 May 1958; CAS 26343 (1, 136 mm. H.L., 680 mm. 
T.L.), Calif., off Trinidad Head, 14 May 1958; CAS uncat., 
acc. 1965-11:23 (1, 133 mm. H.L., 715 mm. T.L.), Calif., off 
Sonoma Co., 24 miles W. by S. of Bodega, S. side of Bodega 
Canyon, between 270-320 fathoms, 23 Feb. 1965; CAS uncat., 
acc. 1965-IX:9 (1, 121 mm. H.L., 600 mm. T.L.), Calif., 
probably off Eureka. 

Subgenus Chalinura Goode and Bean 

DIAGNOSIS. Dentition in upper jaws a broad cardiform 
band of minute teeth with a, distinctly enlarged, spaced 
outer series; dentition in lower jaw usually a distinct 
single row of slightly enlarged teeth (occasionally in nar¬ 
row bands in young individuals). Precaudal vertebrae 12. 
Retia and gas glands 6 each. Scales usually relatively 
small and loose; spinules on exposed fields short, but 
sharp, arranged in discrete, usually parallel, ridge-like 
rows; a characteristic single row of small scales along 
leading edge of snout, passing over supranarial ridges, and 
usually over median nasal ridge. Broad naked areas behind 
scale row along leading snout edge; also broad naked areas 
over ventral aspects of snout, suborbital, and preopercle. 
Opercular opening wide with a broad free fold over isthmus. 
Outer gill-slit moderately wide. Interopercle slender, na¬ 
ked. Orbits small, usually about 20 percent of head length; 
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interorbital broad, width greater than orbit length. Head 
pores of sensory lateralis system large. 

REMARKS. Subgenus Chalinuva appears to comprise a well 
marked group of species containing C, lejptolepis Gunther, 
1877, C, hvevihavis Goode and Bean, 1896, C, -pvo fundi cola 
Nybelin, 1957, C, murrayi (Gunther, 1878), C. mediterraneus 
Giglioli, 1893, C, liocephalus (Gunther, 1887), C. affinis 
(Gunther, 1878) , and C. fernandezianus (Gunther, 1887). The 
dentition appears to be the only character that definitely 
distinguishes it from other subgenera as here defined. That 
character breaks down to some degree, however, when the man¬ 
dibular dentition of C, leptolepis is compared with that of 
members of subgenus Lionurus. Our examination of many speci¬ 
mens of C. leptolepis indicates considerable variability in 
this character, with many specimens (particularly the 
smaller ones) having teeth arranged in a narrow band (the 
condition in subgenus Lionuvus) rather than in a distinct 
single row (as is characteristic of subgenus Chalinuva) . 

The premaxillary dentition in Chalinuva characteristically 
has a broad band of very small cardiform or villiform teeth 
with a distinct enlarged outer series. The teeth on the 
premaxilla of Lionuvus are identical except that the outer 
enlarged series is generally less well developed. 

The broad naked areas on the ventral surfaces of the 
head are features shared in common with the subgenus Lionu¬ 
vus. A number of species belonging to subgenera Covyphae- 
noides and Nematonuvus also have similar naked areas. Covy- 
phaenoides (Nematonuvus) avmatus has broad naked areas on 
the ventral surfaces of the snout, suborbital region, pre- 
opercle, and lower jaws and, in the smaller specimens, even 
on the anterior dorsal surfaces of the snout, behind the 
leading edge. The squamation along the leading edge of the 
snout in Small specimens of C, avmatus very closely resem¬ 
bles that found in all members of subgenus Chalinuva. 


Covyphaenoides (Chalinuva) leptolepis Gunther. 

(Figures 23, 24.) 

Covyphaenoides leptolepis Gunther, 1877, p. 441 (original 
description; "off the coasts of Brazil and Japan, Mid- 
Pacific" ) . 

Chalinuva Simula Goode and Bean, 1883, pp. 199-200 (original 
description; holotype MCZ no. 25824, 458 mm. total 
length, 41®24'45"N., 65®35'30"W., Blake station 308, in 
1242 fathoms (2271 meters); 3 other specimens, "probably 
belonging to [this] species"); Goode and Bean, 1896, pp. 
412-413, fig. 345 (description; illustration; Blake and 
Alhatvoss records from western North Atlantic); Roule, 
1919, p. 86 (2 specimens; Azores, 1919-2102 meters); 
Parr, 1946^pp. 65-68, fig. 20 (description; illus¬ 
tration) . 
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Maorurus (Chalinurus) leptolepis, Gunther^ 1887, p. 144, pi. 
31 (description; illustration; one specimen, the holo- 
type, 18 inches long, off Pernambuco, Brazil, Challenger 
station 122, 350 fathoms (640 meters); other specimens 
of original type series from Japan and mid-Pacific re¬ 
described and designated types for new species, Maorurus 
liocephalus ). 

Maorurus (Chalinurus) simulus, Gunther, 1887, p. 145 (des¬ 
cription; compiled). 

Chalinura serrula Bean, 1891, p. 37 (original description; 
off Prince of Wales Island, about 55®N., 136®W., in 
1569 fathoms (2870 meters)). 

Chalinura leptolepis^ Goode and Bean, 1896, p. 414 (descrip¬ 
tion after Gunther); Nybelin, 1957, p. 264 (in key), pp. 
267-268 (characters; comparison with ^Simula^)» 

Maorurus (Chalinura) simulus, Lutken, 1898, pp. 28-29 (des¬ 
cription; 4 specimens Denmark Strait, in 912-1236 fath¬ 
oms (1668-2260 meters)); Koefoed, 1927, pp. 100-103 
(description; 7 specimens, eastern North Atlantic, in 
2615-3120 meters). 

Coryphaenoides serrulus, Gilbert and Hubbs, 1916, p. 144 
(listed). 

Maorurus (Chalinura) leptolepis , Koefoed, 1927, p. 102 (com¬ 
parison with * Simula*)* 

Coryphaenoides simulus, Fowler, 1936, p. 457 (description 
after Goode and Bean). 

COUNTS. Frequency distributions of selected counts are 
given in table 1. Gillrakers on outer series of first arch 
8-11 total (0-1 + 8-10); inner series of second arch 10-14 
total (1-2 + 8-19) . 

MORPHOMETRY. Measurements based on 21 specimens ranging 
31-103 mm. in head length, and 160 to over 460 mm. in total 
length. The following in percent of head length: snout 
length 24-31 (usually 25-28); preoral length 4-16 (usually 
4-10); horizontal orbit diameter 15-20; interorbital width 
23-27 (usually 23-25); orbit to angle of preopercle 48-51; 
suborbital width 10-16; length upper jaw 41-47; length bar¬ 
bel 16-23; length outer gill-slit 23-28; length snout to 
anus 134-154; predorsal length 107-122; distance isthmus to 
anus 65-88; greatest body depth 65-78; length pectoral fin 
52-62; length pelvic fin 70-102; interspace between first 
and second dorsal fins 27-50 (usually about 35-45). 

DESCRIPTION. General features of C* leptolepis are 
shown in figure 23. Gill openings are wide and the gill 
membranes form a broad free fold across the isthmus. The 
preopercle forms a prominent, broad, posteriorly projecting 
lobe at its lower angle. The posterior end of the inter- 
opercle is exposed as a slender naked sliver. Pores of the 
sensory lateralis system are extremely large and prominent 
on the head. Their locations are best seen in the illus- 
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tration (fig. 24) . 

Scales of C. leptolepis are very thin and deciduous. 
Spinulation is poorly developed on all scales, but, when 
present, they occur as small, greatly reclined points along 
low divergent ridges. A single row of small, adherent 
scales is present along the dorsal leading edge of the 
snout. This row of scales connects laterally, on each side, 
with a similar row of adherent scales that passes over the 
supranarial ridge onto the dorsal edge of the orbits. A row 
of scales is also sometimes present on the dorsomedian 
snout ridge. A broad area behind the leading edge of the 
snout, on either side of the dorsomedian ridge, is naked. 

The ventral surfaces of the snout, suborbital, preopercle, 
and lower jaws are naked. Serrations along the leading edge 
of the second dorsal spine are low and generally reclined, 
and well developed in individuals of all sizes. The spine 
tapers to a thin filamentous tip but is little prolonged. 

The outer pelvic ray is relatively much thicker than other 
rays of the fin and is much prolonged, extending well past 
the anal-fin origin. 

Coloration in denuded specimens is whitish overall with 
a pinkish tinge. The gill cover has a violet tihge result¬ 
ing from the black lining of the branchial chamber showing 
through the opercular bones. The lips, gular and branchio- 
stegal membranes, the barbel, most of the orbit margin, and 
the edge of the urogenital orifice are blackish. The oral, 
branchial, and peritoneal linings are black. All fins are 
dusky to pale. 

Six long thin retia were connected to six small peltate 
gas glands in a 95-mm. head length female specimen. Radio¬ 
graphs of nine specimens showed a consistent count of 12 
precaudal vertebrae. 

REMARKS. C. leptolepis was originally described by 
Gunther (1877) from a single specimen taken off the coast of 
Brazil. Goode and Bean (1883) later described Chalinuva 
Simula from specimens taken by the Blake off the east coast 
of the United States. The two nominal species were compared 
by Koefoed (1927, p. 102) who found differences between the 
two "extremely small and uncertain." He noted that his 
seven specimens, which he identified as C, Simula^ had 
longer barbels, longer outer pelvic fin rays, and a slightly 
shorter distance between the isthmus and anus compared with 
what was given in the description of C. leptolepis , Nybelin 
(1957, p. 268) re-examined the type of C. leptolepis and 
compared it with two specimens of ^Simula, ' He found dif¬ 
ferences only in proportional values of the distance isthmus 
to anus, distance pelvic base to anal, predorsal length, and 
barbel length. These very slight differences, between only 
the three specimens, in characters that normally exhibit 
considerable variability, scarcely seem valid as specific 
differences. Our findings using many more specimens from 
the eastern North Pacific and the western North Atlantic 
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show even greater variability for these characters. 

Chalinura serrula Bean was originally described from 
three individuals taken in the Pacific off the coast of 
southeastern Alaska. Koefoed (1927, p. 103) recognized its 
closeness to C, Simula but noted that the eye diameter was 
slightly smaller in C , servula. Our data show complete 
overlap in that character for specimens from the eastern 
North Pacific and the western North Atlantic. Comparisons 
of other features showed no significant differences. 

The only differences of possible significance that we 
were able to detect between Atlantic and Pacific specimens 
of C, le'ptole'pis were the fin ray counts of the first dor¬ 
sal fin and pelvic fins. Table 1 shows the slight differ¬ 
ences in modes of the two characters between populations. 

DISTRIBUTION. Covyphaenoides (Chalinura) leptolepis 
thus appears to be a widely distributed species inhabiting 
relatively deep waters of the Pacific and Atlantic Oceans. 
The distribution of C, leptolepis in the southern hemisphere 
is unknown. It is plausible to assume that its distribution 
is continuous around the southern tip of South America, but 
we know of no records that would verify this. 

COMPARISONS. The only other species of Chalinura (fer^ 
nadezianus Gunther) from the eastern Pacific seems quite 
distinct; it is only known from the holotype taken by the 
Challenger south of Juan Fernandez Island in 1375.fathoms 
(2515 meters) . Coryphaenoides liooephalus (Gunther) appears 
extremely close to, and may be conspecific with, C, lepto¬ 
lepis, Gunther gave no good characters that would distin¬ 
guish the two species except that C. liooephalus was black¬ 
ish and C, leptolepis a dirty whitish. C, liooephalus is 
known only from the type series, one taken near Yokohama, 
Japan in 1875 fathoms (3429 meters) and two taken in the 
mid-Pacific (about 36®N., 178®W.) in 2050 fathoms (3749 
meters). A fourth Pacific species of the subgenus Chalinura 
is C, murra^i (Gunther) described from five specimens taken 
off New Zealand. That species, which was once thought to 
have occurred also in the Atlantic, differs from C, lepto¬ 
lepis in having slightly more pelvic fin rays (11-12 com¬ 
pared with 9-11 in leptolepis), broader interorbital space, 
longer interspace between the dorsal fins^ and a distinctly 
darker coloration. 

SPECIMENS EXAMINED. Pacific: OSUO no. 404 (1, 103 mm. 
H.L.), 45®59.6*N., 125®44*W., cruise 6507, trawl no. 78 in 
2500 meters; OSUO no. 384 (1, 61 mm. H.L., +295 mm. T.L.), 
48^18.4'N., 127®42.4*W., trawl no. DWD 1, in 2560 meters; 
OSUO uncataloged (2, 81-89 mm. H.L., 410-457 mm. T.L.), 
44®58.8'N., 125°40.4*W., Yaquina trawl no. BMT 188, in 2792 
meters; OSUO uncataloged (2, 35-58 mm. H.L., 187-268 mm. 
T.L.), 45®19.8*N., 125®44.3*W., Yaquina trawl no. BMT 190, 
in 2597 meters; OSUO uncataloged (1, 58 mm. H.L., 283 mm. 
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T.L.), 45®39.2*N., 125°44.6*W., Yaquina trawl no. BMT 192, 
in 2450 meters; OSUO uncataloged (3, 42-83 mm. H.L., 207- 
404 mm. T.L.), 45®55.3*N., 125®53.7*W., Yaquina trawl no. 

BMT 251, in 2377 meters; OSUO no. 2089-2090 and uncataloged 
(4, 37-78 mm. H.L., 200-406 mm. T.L.), 45^45.7*N., 126°33.1* 
W., Yaquina trawl no. BMT 259, in 2665 meters; OSUO no. 2073 
(1, 35 mm. H.L., 168 mm. T.L.), 45°38.9*N., 126°46.1*W., 
Yaquina trawl no. CP2-B, in 2669 meters; OSUO no. 2100 (1, 
31mm. H.L., 160mm. T.L.), 45®38.4*N., 126®43.7*W., Yaquina 
trawl no. BMT 262, in 2721 meters. 

Atlantic: USNM no. 38081 (1, +460 mm. T.L.), 38®29*30" 

N., 70®54'30"W., Albatross station 2715, in 1753 fathoms 
(3408 meters); USNM no. 38103 (1, 74 mm. H.L.,+320 mm. T.L.), 
38®20*N., 70®68*30"W., Albatross station 2713, in 1859 fath¬ 
oms (3400 meters); USNM no. 38138 (1, 83 mm. H.L., 435 mm. 

T.L.), 36°47*N., 73°09*W., Albatross station 2723, in 1685 
fathoms (3082 meters); USNM no. 39152 (1, 71 mm. H.L.), 39° 
29*N., 70°58*40"W., Albatross station 2095, in 1342 fathoms 
(2454 meters); USNM no. 143225 (1, 64 mm. H.L., 332 mm. 
T.L.), 40°34*18"N., 66°09*W., Albatross station 2573. 

Specimens examined but from which no data were taken: 

SIO 67-115-62 (12, 282-368 mm. T.L.), 37°22*N., 123°54*W., 

14 June 1967; UBC 64-444 (8 specimens), Canada, British 
Columbia, off Triangle Island area, 11 Sept. 1964. 


Genus Nezumia Jordan, 1904 

Nezumia Jordan, in Jordan and Gilbert, 1904, p. 620 (type- 
species Nezumia condylura Jordan and Gilbert, by origi¬ 
nal designation). 

Nezumia liolepis (Gilbert). 

(Figure IB.) 

Macrurus (Lionurus) liolepis Gilbert, 1891, p. 117 (original 
description; off southern California, Albatross station 
2980, in 603 fathoms (1103 meters)). 

Lionurus liolepis^ Goode and Bean, 1896, p. 409 (listed); 

Gilbert, 1915, p. 376 (characters; numerous records from 
off California between San Diego and Monterey Bay, in 
161-110 fathoms (294-201 meters)); Townsend and Nichols, 
1925, p. 17 (numerous specimens, N. of Pt. Conception to 
Cape San Lucas, Lower California, in 284-645 fathoms 
(519-1180 meters)). 

Macrurus liolepis^ Garman, 1899, pp. 199-200 (description; 

records from off Baja California, Albatross stations, in 
660-905 fathoms (1207-1655 meters)); Gilbert, 1896, p. 
473 (record from off Monterey Bay, Calif., Albatross 
station 3126, in 456 fathoms (834 meters)). 

Lionurus (Lionurus) liolepis^ Gilbert and Hubbs, 1916, p. 

146 (listed). 
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Nezumia liolepis j Fitch and Lavenberg, 1968, p. 142 (listed). 

REMARKS. Nezumia liolepis is a divergent member of its 
genus, marked by few spinules on the scales, few serrations 
on the second dorsal ray, and small ventral light organ. The 
only other species of the genus with comparable reductions 
in these features is N, barbiger (Carman), an eastern Paci¬ 
fic species found in waters off Central America. 

DISTRIBUTION. The species is known from Cape San Lucas, 
Baja California to off Monterey Bay, California. Capture 
depths range 201-1655 m. 

SPECIMENS EXAMINED. CAS no. 26638 (4, 41-56 mm. H.L., 
185-272 mm. T.L.), Califoff San Mateo Pt., 23 June 1953; 

SU no. 21402 (5, 51-64 mm. H.L., 242-295 mm. T.L.), Calif.^ 
off Santa Cruz Island, Albatross station 4428, in 764-891 
fathoms (1397-1629 meters). 


Nezumia stelgidolepis (Gilbert). 

(Figures 2B, 3C, 25.) 

Maorurus stelgidolepis Gilbert, 1891, p. 116 (original des¬ 
cription; off Pt. Conception, California, 34®10*45"N., 
120®16 *45"W., Albatross station 2960, in 267 fathoms 
(488 meters)); Goode and Bean, 1896, p. 391 (listed); 
Gilbert, 1915, p. 376 (recorded from off San Diego, 
Albatross station 4306, in 207-497 fathoms (378-910 
meters)). 

Maorurus graoillioauda Carman, 1899, pp. 206-207, pi. H., 
fig. 1 (original description; illustration; specimens 
from off Pacific Panama, Albatross stations 3384 and 
3385, in 458 and 286 fathoms (837 and 523 meters)). 
lionurus (Nezumia) stelgidolepis^ Gilbert and Hubbs, 1916, 
p. 145 (listed). 

Lionurus stelgidolepis^ Barnhart, 1936, p. 24 (brief des¬ 
cription) . 

Nezumia stelgidolepis, Roedel, 1951, p. 509, fig. 183 (16 

records from off California); Fitch and Lavenberg, 1968, 
pp. 73-74, fig. 37 (illustration; characters; otoliths 
and life history notes). 

COUNTS. First dorsal fin rays II, 8-10; pectoral fin 
rays 23-24; pelvic fin rays 10 (rarely 9). Outer gillrakers 
on first arch 2 + 9-10 (10-12 total); on second arch usually 
2+9 (9-11 total). Scales below origin of first dorsal fin 
9-10; below origin of second dorsal fin 7-8. 

MORPHOMETRY. Measurements from 7 specimens ranging 49- 
96 mm. in head length, +200-+380 mm. in total length. The 
following in percent of head length: snout length 24-26; 
preoral length 12-15; horizontal orbit diameter 26-28; 
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interorbital width 24-26; orbit to angle of preopercle 40- 
45; suborbital width 12-14; length upper jaws 34-37; length 
barbel 15-23; length outer gill-slit 16-18; distance snout 
to anal origin 126-157; greatest body depth 75-89; body 
depth over anal origin 62-83; height first dorsal fin 59-68; 
length pectoral fin 52-55; length pelvic fin 43-50; inter¬ 
space between first and second dorsal fins 27-44. 

The head is moderately compressed and contours are gen¬ 
erally rounded; head ridges are not strongly angular. The 
interopercle is broadly exposed and scaled. Gill openings 
are wide, the branchiostegal membranes unite over the isth¬ 
mus at a point below the hind margin of the orbits or 
slightly posteriad, and a moderately broad free fold is 
formed. Pores of the sensory lateralis system on the head 
are large and prominent. The vent is located below the mid¬ 
dle of the first dorsal fin, behind the bases of the pelvic 
fins, but well ahead of the anal fin. The distance between 
the vent and the anal-fin origin is greater than the orbit 
diameter. A small black fossa lies between the medial mar¬ 
gins of the pelvic-fin bases (fig. 2B). A relatively much 
larger area of scaleless black skin lies anterior to the 
vent — these black areas represent parts of the light or¬ 
gan. 

Fins lack enlarged or greatly prolonged rays. The outer 
pelvic ray is thin, the tip filamentous and extending 
slightly beyond other rays but falling well short of the 
anal-fin origin. Serrations on the second spinous dorsal 
ray are stout, well developed at all sizes, and sharp. 

Scales are densely covered with slender, lanceolate to 
conical spinules arranged in an irregularly quincuncial pat¬ 
tern. Scales over the dorsal portion of the suborbital re¬ 
gion are large, stout, and in two discrete longitudinal rows 
along the narrowest portion. Spinules on these scales are 
erect and arranged in 3-5 sharp, divergent, ridge-like rows. 
The tip and lateral angles of the snout are armed with 
stout, heavily spined, tubercle-like scales. Ventral sur¬ 
faces of the snout and almost all of the suborbital region 
are naked. The anterior half to two-thirds of the lower jaw 
rami are naked; sensory pores are very large and prominent 
here. The third to fifth branchiostegal rays are usually 
heavily scaled along their bases. 

Premaxillary dentition consists of a broad band of vil- 
liform teeth with a series of somewhat enlarged, spaced, 
outer teeth. Broad bands of irregular-sized teeth are pres¬ 
ent on the mandible; the inner teeth are generally larger. 
The mandibular band tapers to one to two rows posteriorly. 

Coloration is dark brown to swarthy overall and bluish 
over the abdomen. Gill membranes, lips, gular membranes, 
lower surfaces of the snout and suborbital, and fins are 
blackish. The oral cavity is rather pale or dusky, except 
for blackish oral valves. Gill chambers are black along the 
outer margins but pale along the anteroventral outer walls 
and ventralmost and dorsalmost portions of the inner wall. 
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Peritoneal linings are pale. Gillrakers are darkish, but 
gill arches and filaments are pale. 

SIZE. A 445-mm. specimen reported by Roedel (1951, p. 
509) as taken off Point Vicente, California, is the largest 
known. 

COMPARISONS. Nezumia stelgidolepis appears most closely 
related to N, atlantiaa (Parr, 1946) from the western Atlan¬ 
tic. It is readily distinguished from that species by the 
presence of heavy scales on the branchiostegal rays, the 
posteriorly produced upper opercular angle and the extensive 
naked areas on the lower jaw. The relationships of these 
two species with N, burragei (Gilbert, 1905) and N. tomi- 
yamai (Okamura, 1963) are briefly discussed by Iwamoto 
(1970). Nezumia liolepis is the only other member of the 
genus normally found in eastern Pacific waters north of 
southern California. That species differs markedly from N, 
stelgidolepisj particularly in its thinner, less spinulated, 
more deciduous scales, its lower first dorsal fin, its more 
numerous pelvic fin rays (usually 11), its weaker serrations 
on the second dorsal spine, and its more' posteriorly located 
vent. 

DISTRIBUTION. The species is known from off Vancouver 
Island, British Columbia, south to Panama where it has been 
reported as Macrurus graoillicauda Garman (a synonym fide 
Gilbert and Hubbs, 1916, p. 145). We found no specimens 
from off Oregon or Washington and suspect that the species 
is rare north of California. 

SPECIMENS EXAMINED. SU no. 102 (1, 49 mm. H.L., +200 mm. 
T.L.), off Lower California, 26®24*N., 113®49*W., Albatross 
station 3045, in 184 fathoms (336 meters), 10 April 1889; SU 
no. 17168, (1, 68.5 mm. H.L., + 330 mm. T.L.), off Trinidad 

Head, Calif., 235 fathoms (430 meters), 14 Aug. 1950; SU no. 
22931, off Pt. Loma, Calif. (1, 50 mm. H.L., + 215 mm. T.L.)^ 
Albatross station 4306, 207-497 fathoms (379-909 meters), 

2 March 1904; CAS no. 25992^ (2, 85-96 mm. H.L., +380- 

+405 mm. T.L.), off Pescadero Pt., Calif., 15 April 1954; 

CAS no. 26072, (1, 81 mm. H.L., 400 mm. T.L.), off Ft. 

Bragg, Calif., April 1954; CAS no. 15384, (1, 48 mm. H.L., 

240 mm. T.L.), G, B, Reed cruise 72-3, station 17, off Van¬ 
couver Island, British Columbia, 48®45.4*N., 126®21.5*W., in 
257 fathoms (470 meters). 

Additional specimens from which no meristic or morpho¬ 
metric data were taken: CAS no. 14276, (10, 54-71 mm. H.L.), 

off Santa Cruz Island, Calif., 19 Feb. 1951; CAS no. 17166, 
(1, 67 mm. H.L.), off Eureka, Calif., 0-200 fathoms (0-366 
meters), Jan.-April, 1950; CAS no. 20558, (1, 69 mm. H.L.), 

SW. of St. George Light, Calif., Clara Gy 200 fathoms (366 
meters), 3 Sept. 1951; CAS no. 26347, (1, 90 mm. H.L.), off 

Ft. Bragg, Calif., 10 June 1958; CAS uncataloged, (1, 63 mm. 
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H.L.), off Pigeon Pt., Calif., 200 fathoms (366 meters), 22 
Dec. 1963. 

Genus Coelorinohus^ Giorna, 1805 

Coelovinohus Giorna, 1809, p. 179 (type-species lepidolepvus 
coelorhincus Risso, 1810, by tautonymy). 

Coelovinohus soaphopsis (Gilbert). 

(Figures lA, 2A, 3A.) 

Macruvus (Coelorhynohus) soaphopsis Gilbert, 1890, p. 115 

(original description; many specimens, Gulf of Califor¬ 
nia, 29°19'N., 112®50'W., Albatross station 3015, in 145 
fathoms (265 meters)); Bohlke, 1953, p. 58 (12 syntypes, 
SU no. 179, listed), 

Coelorhynohus soaphopsis j Goode and Bean, 1896, p. 397 
(listed). 

Coelorhynohus (Coelorhynohus) soaphopsis^ Gilbert and Hubbs, 
1916, p. 144 (listed). 

DISTINGUISHING FEATURES. This species is readily dis¬ 
tinguished from all other macrourid fishes treated here by 
the following combination of characters: a large, black, 
naked fossa on midventral line just anterior to pelvic fins; 
snout pointed, produced, and stoutly supported by sharp lat¬ 
eral ridges that pass continuously from tip of snout to the 
preopercle angles; pelvic fin rays 7; second spinous dorsal 
ray smooth at all sizes. 

REMARKS. Coelovinohus soaphopsis is the only member of 
the genus Coelovinohus known to inhabit eastern Pacific wat¬ 
ers north of Baja California. 

Mr. Joseph Copp of Scripps Institution of Oceanography 
informs us that this species is rather commonly taken by 
commercial trawlers fishing out of Santa Barbara. Three 
specimens we examined come from that general area, but we 
know of none from north of Point Conception. 


^Lillian J. Dempster and William I. Follett of the Califor¬ 
nia Academy of Sciences point out that Giorna's original 
spelling of the generic name, Coelovinohus^ was improperly 
emended to Coelorhynohus by most later authors. There is no 
justification for this according to Article 32(a)(ii) of the 
International Code of Zoological Nomenclature. The spelling 
should remain Coelovinohus. The different spellings of 
Coelovinohus (Coelovhinous^ Coelorhynohus^ Coelorhynohus^ 
etc.) are homonyms according to Article 58 (1 and 4) of the 
Code. 
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SPECIMENS EXAMINED. SU no. 179 (5 paratypes, 41-59 ram. 
H.L., 261-240 mm. T.L., Gulf of California, 29°19'N., 112° 
50'W., Albatross station 3015, in 145 fathoms (265 meters), 
24 March 1889; CAS no. 14555, (1, 54 mm. H.L., 245 mm. T.L.), 

Calif., Santa Cruz Island, Pelican Bay, in 110-150 fathoms 
(201-274 meters); SIO no. 61-194-62A (1, 80 mm. H.L., 340 
mm. T.L., Calif., off Pt. Conception, in 145-150 fathoms 
(265-274 meters); SIO no. 67-267-62 (1, 58 mm. H.L., 230 
mm. T.L.), Calif., Santa Cruz Island, Pelican Bay, in 135 
fathoms (247 meters); SIO no. 68-93-62, (32, 83-206 mm. 

T.L.), Mexico, Gulf of California, SE. of San Felipe, 19 
June 1968. 
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TABLE 1. Frequency distribution of selected meristic characters of eight species of 
Coryphaenoides. 
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A. 


B. 


FIGURE 1. Diagrammatic illustrations of heads of (A) 
Coelorinohus scaphopsis and (B) Nezumia liolepis. Arrows 
point to suborbital ridge. 





A. B. C. 


FIGURE 2. Diagrammatic illustrations showing ventral 
views of abdominal region of (A) Coelorinohus scaphopsis^ 
(B) Nezumia stelgidolepis and (C) Coryphaenoides acrolepis. 
Abbreviations: 4. -- anal fin; a. -- anus; l,o. — naked 

fossa (dermal window of light organ); — pelvic fin. 
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FIGURE 3. First dorsal fins of (A) Coelorinohus^ (B) 

Nezumia liolepisj and (C) Nezumia stelgidolepis^ showing 
different degrees of serration on leading edges of spinous 
second ray (II ), and position and size of first spinous 
ray (I). 




A 


B 


FIGURE 4. Diagrammatic illustrations of heads of (A) 
Coryphaenoides fitifer and (B) C, oinereus comparing widths 
and scaling of suborbital shelf (arrows). Drawn by 
Katherine P. Smith. 
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FIGURE 5. Right suborbital bones of (A) Coryphaenoides 
filifev and (B) C. oineveus comparing shape of suborbital 
shelf and presence of anteroventral branch (arrow) in C, 
oineveus . 



FIGURE 6. Juvenile of Coryphaenoides (Coryphaenoides) 
aorolepis from off Bogoslof Island, Bering Sea, Albatross 
station 3634. From Jordan and Gilbert (1899, pi. 82). 
Drawn by Anna L. Brown. 
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f 




FIGURE 7. Adult of Coryphaenoides acrolepis from off 
Washington (51°23'N., 130®34*W.), Albatross station 2860 in 
876 fathoms (1602 meters), 31 August 1888. Drawn by S. F. 
Denton. 
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FIGURE 8. Coryphaenoides (Coryphaenoides) filifer, A 
specimen 108 mm. head length, 610 mm. total length (UBC64- 
444) from off Triangle Island, British Columbia. Drawn by 
Katherine P. Smith. 
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FIGURE 9. Coryphaenoides (Coryphaeno-ides) oinereus A 

length, + 360 mm, total length (SU 
-i2976) from the Okhotsk Sea. Drawn by Katherine P. Smith, 





Horizontal orbit diom. (mm) 


68 


CALIFORNIA ACADEMY OF SCIENCES 


[Occ.Papers 



FIGURE 10. Scatter diagram showing relationship of orbit 
diameter to interorbital width in two species of Cory- 
phaenoides (C, cinereus and C, filifer). Note that the or¬ 
bit diameter becomes proportionately smaller with increase 
in interorbital width. Diagonal line represents 1:1 ratio. 





No. Ill] 


IWAMOTO & STEIN; RATTAIL FISHES 


69 



FIGURE 11. Scatter diagram comparing interorbital widths 
of Coryphaenoides oinereus and C. filifer. 



FIGURE 12. Coryphaenoides (Nematonur^us) longifilis from 
off Bogoslof Island, Bering Sea. From Jordan and Gilbert 
(1899, pi. 83). Drawn by Chloe L. Starks. 
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FIGURE 13. Coryphaenoides (Nematonurus) armatus (Hector). 
Photograph of young specimen, approximately 200 mm. long from 
off Oregon. 



FIGURE 14. Coryphaenoides (Nematonurus) armatus. Illus¬ 
tration of specimen 803 mm. long, from Albatross station 
4390, off Santa Catalina Island, California. From Gilbert 
(1915, pi. 21) 
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A. 


B. 



FIGURE 15. Diagraininatic illustrations of heads of (A) 
Coryphaenoides yaquinae and (B) C. armatus comparing size 
of sensory pores on head and scaling on suborbital shelves. 
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FIGURE 16. Scatter diagram comparing snout lengths of 
Coryphaenoides armatus specimens from the Pacific and Atlan¬ 
tic Oceans. Arrows point to plotted measurements of holo¬ 
type of Nematonurus abyssorum Gilbert, holotype of Maorurus 
(Nematonurus) suborbitaUs Gill and Townsend, two syntypes 
of Maorurus asper Goode and Bean, and lectotype of Maorurus 
oyololepis Gilbert. 
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FIGURE 17. Scatter diagram plotting relationship of 
interorbital width to horizontal orbit diameter in speci¬ 
mens of Coryphaenoides armatus from the Pacific and the 
Atlantic Oceans. Arrows point to plotted measurements of 
holotype of Nematonurus abyssorum Gilbert, holotype of 
Macrurus (Nematonurus) suhorhitalis Gill and Townsend, two 
syntypes of Macrurus asper Goode and Bean, and lectotype 
of Macrurus cyclolepis Gilbert. Diagonal line represents 
1:1 ratio. 
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FIGURE 18. Scatter diagram showing relationship of snout 
length to horizontal orbit diameter in specimens of Cory- 
phaenoides armatus from the Pacific and Atlantic Oceans. 
Arrows point to plotted measurements of holotype of Nemato- 
nurus abyssorum Gilbert, holotype of Macrurus (Nematonurus) 
suborhitalis Gill and Townsend, two syntypes of Macrurus 
asper Goode and Bean, and lectotype of Macrurus cyclolepis 
Gilbert. Diagonal line represents 1:1 ratio. 
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FIGURE 19. Scatter diagram comparing measurements of the 
distance from isthmus to anus in Pacific and Atlantic speci¬ 
mens of Coryphaenoides armatus, Arrows point to plotted 
measurements of holotype of Nematonurus ahyssorum Gilbert, 
holotype of Macrurus (Nematonurus) suborhitalis Gill and 
Townsend, two syntypes of Macrurus asper Goode and Bean, and 
lectotype of Macrurus cyclolepis Gilbert. Diagonal line 
represents 1:1 ratio. 










No. Ill] 


IWAMOTO & STEIN; RATTAIL FISHES 


75 



FIGURE 20. Coryphaenoides (Nematonurus) yaquinae new 
species. Holotype, (USNM uncat., 75 mm. H.L., 376 mm. T.L., 
Tufts Abyssal Plain, Yaquina station TP-3, haul 232, in 
3724 meters. Drawn by Katherine P. Smith. 
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FIGURE 21, Coryphaenoides (Nematonurus) pectoralis, A 
specimen (CAS 20521) 110 mm. in head length, 450 mm. in 
total length from off Fort Bragg, California. 
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FIGURE 22. Photograph of a large specimen of Cory- 
phaenoides peatoralis captured off the Columbia River by 
the National Marine Fisheries Service research vessel Cobb, 
Photograph provided by Richard B. Grinds. 


78 


CALIFORNIA ACADEMY OF SCIENCES 


[Occ.Papers 



FIGURE 23, Coryphaenoides (Chalinura) leptolepis. From 
off Prince of Wales Island, Alaska, 55®20*N., 136°20’W., 
Albatross station 2859, in 1569 fathoms (2869 meters), 22 
August 1888. 



FIGURE 24. Coryphaenoides (Chalinura) leptolepis. Dia¬ 
grammatic illustration showing size and locations of sensory 
pores on head. Arrow (a) indicates naked region on leading 
dorsal edge of snout. Note crenulated margin of preopercle 
(preop.) and narrow interopercle (interop.). 
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FIGURE 25. Nezumia stelgidolepis. From Pt. Conception, 
California. 34®10*45"N., 120®16 * 45’'W. , Albatross station 
2960 in 267 fathoms (488 meters), 9 February 1889. Drawn 
by A. H. Baldwin. 


